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INTRODUCTION 
A considerable amount of theoretical and empirical work 
has been undertaken in the two major fields of supply and 
demand. While some research has been accomplished, much more 
empirical work remains to be completed before knowledge becomes 
sufficient for planning purposes. The amount of empirical re­
search accomplished in supply is especially small {?, pp. 1-
2), This study is designed to join other empirical studies 
in filling the knowledge gap on the supply side. 
Supply functions show directly the quantities of com­
modities firms are willing to sell at given prices, times, 
and places. Indirectly, however, they also contain informa­
tion about factor demand, production functions, and technol­
ogy. Furthermore, supply functions are themselves functions 
of production functions and factor supply functions. Heady 
(15, p. 119) states that the elasticity of supply is deter­
mined by "other more fundamental quantities, namely, the 
elasticity of the production function and the elasticity of 
factor supply". That is to say, supply functions are the 
results of the interaction between other more fundamental 
relationships, namely production functions (embodying tech­
nology), and factor supply and demand functions. Heady and 
Dillon (19) and Heady (15) have presented detailed explana­
tions of the nature of these relationships. 
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It is therefore obvious that the complete understanding 
of the problems of supply is of great importance to enter-
preneurs (such as farm operators), economists, policy makers, 
and marketing organizations (1, p. 1). This knowledge is of 
importance for developing nations as well as for mature coun­
tries, Developing countries need to "understand supply phe­
nomena in order to coax output to levels accomodating ade­
quate human nutrition and larger populations and also to pro­
mote general economic development. In more developed econ­
omies, and particularly that of the United States, the major 
recent need has been greater understanding of supply phenom­
ena in order to control surpluses and to raise farm prices 
and resource incomes." (1?, p. 3). 
The Scope of the Thesis 
This study is a part of a cooperative project, number 
1484, between the Iowa Agricultural Experiment Station and 
the Farm Production Economics Division, Economic Research 
Service, United States Department of Agriculture. It also Is 
part of a regional study; namely, the North Central Regional 
project number 54 (NC 54). 
The study deals with the estimation of normative supply 
response for pork and beef production In Iowa, The state is 
divided into ten geographic regions (areas). Three typical 
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farms are constructed within each area to represent small, 
medium, and large farms. In addition, a typical farm is 
constructed for one of the areas to represent the extra-
large farms that ezist within this area. Activities and 
restrictions are defined. Input-output coefficients are 
estimated. The thirty-one typical farms are then linear 
programmed parametrically to provide estimates of their pork 
and beef supply relations. Finally, aggregation is accom­
plished to obtain pork and beef normative supply functions 
for the areas and for the state. 
The thesis is divided into two main parts. The first, 
containing four sections, provides a framework for the em­
pirical analysis undertaken, outlines the objectives of the 
study, discusses the sampling units used, and explains the 
model used in the analysis. The second part, containing six 
sections, discusses optimum plans for the typical farms of 
one area, derives and analyzes pork and beef normative sup­
ply functions for typical farms within one area, for the 
areas, and for the state. Summary and conclusions then fol­
low. 
Objectives 
The main objective of the study is to derive and analyze 
some aggregate normative supply functions for pork and beef 
4 
In Iowa, under conditions of average managerial ability. The 
analysis proceeds from the individual unit (typical farm) to 
the aggregate. Parametric linear programming is the technique 
applied to derive optimum plans and normative supply functions 
for the typical farms. This procedure allows the accomplish­
ment of some supplementary objectives. They are: 
1. The derivation and analysis of normative pork and 
beef supply functions for individual farms of dif­
ferent size. 
2. The indication of the major factors that determine 
the quantities of pork and beef produced and sup­
plied at different combinations of pork and beef 
prices. 
3. The exploration of the major methods that should 
be used to produce pork and beef in Iowa, given 
the existing or fixed types of facilities. 
4. The examination of factors that cause a farm to pro­
duce com in various quantities as an intermediate 
product and final commodity as well. 
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SAMPLING UNITS STUDIED 
Synthesized Representative Sampling 
The analysis is built on a sample of individual farms 
since it is practically impossible to estimate supply func­
tions for all farms of the state. For this purpose one may 
use a simple random sample, a systematic sample, a stratified 
sample, or a representative sample. For the simple random 
sample, an ordered set of all the sampling units (farms) of 
the population (of farms) is necessary and sufficient. Simple 
random samples provide unbiased estimates of population means 
and totals and of sampling variances of the estimates (13, pp. 
110-177). 
The complete frame is also necessary for the systematic 
sample, but the construction of the frame and the drawing of 
the sample can proceed simultaneously. If the systematic sam­
ple is randomly selected in relation to the frame, it will 
provide an unbiased estimate of the population mean. This 
estimate will often be more precise^  than that obtainable 
ï"In referring to sampling error, or to the precision 
of a sample result, we are referring to how closely we can 
reproduce from a sample the results which would be obtained 
if we should take a complete count or a census using the same 
methods of measurement, questionaire, interview procedures, 
type of enumerators, supervision, etc." (13, p. 10) 
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from a simple random sample of the same size, "but its sam­
pling variance cannot be estimated (35t PP« 5^ -6?). 
Stratified sampling, utilizing supplementary information 
about the units, divides the population into strata, within 
which the quantity observed is more uniform than in the popu­
lation as a whole. The estimated strata means can then be 
combined to give an estimate of the population mean. This 
estimate is more precise than that obtained by the simple 
random sample or the systematic sample provided that the 
sample sizes are equal. If the sampling within strata is 
random and the sizes of the strata are known, unbiased esti­
mates of the population mean, and of the variance of the 
estimate, can be obtained (13, pp. 179-238). 
Representative sampling also utilizes supplementary 
information about the units of the population. Each unit 
in the sample represents, at least in the opinion of the 
observer, a particular class of the population. The esti­
mated mean is biased, since no randomness is allowed in the 
selection of the sample. Biasedness in the selection of the 
sample constitutes a new source of error. This error, when 
added to the random sampling error (caused by chance differ­
ence between the members of the population included in the 
sample and those not included), inflates the total sampling 
error. The danger of biasedness is enlarged, in comparison 
to the random sampling error, by the fact that biasedness 
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forms a constant component of error which does not decrease 
as the size of the sample increases (^ 0, p. 9). Yates (40, 
pp. 9-10) lists, among methods of selection that give rise 
to bias, the deliberate selection of a representative sample. 
These methods of sampling have one thing in common. In­
formation must be collected about the members of the sample, 
and should be specific to the individual units of the sample. 
The only way of getting this information is to conduct a , 
survey or an interview. A survey can provide all of the in­
formation needed, but it is very expensive. For this reason, 
the above mentioned methods of sampling were considered in-
feasible for this study. 
Sampling procedure used 
The sampling method applied in the study might be called 
synthesized representative sampling. This method differs 
from the last one considered above since farms in the sample 
need not exist in the real world. Each farm is defined and 
described using some weighted average of the quantities of 
interest within the area under consideration. 
In selecting representative farm situations, the state 
of Iowa was first divided into ten major soil areas^  (strata) 
T^he boundaries of the major soil areas, divided on coun­
ty lines, were decided upon in consultation with Professor 
Schrader, Department of Agronomy, Iowa State University of 
Science and Technology 
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as shown in Figure 1. This delineation of major soil areas 
was used to make production areas as homogeneous as possible 
within the restraints of resources for the study. Each soil 
area was then classified into four substrata. The criterion 
for the classification of the substrata is the size of the 
farm; small, medium, large, or extra-large, A farm is con­
sidered small if it consists of one hundred and thirty-nine 
acres or less, medium if it consists of one hundred and forty 
to two hundred and thirty-nine acres, large if it consists of 
two hundred and forty to four hundred and fifty acres, and 
extra-large if it consists of more than four hundred and fifty 
acres. The second region is the only one that encounters a 
significant number of extra-large farms. For each farm size 
within each region a representative farm is constructed. Thus 
thirty-one representative farms are constructed for the ten 
regions of the state. 
In constructing representative farms, both the arithmatic 
mean and the mode were utilized. For readily divisible re­
sources, such as cropland, simple averages were used to esti­
mate quantities for the representative farms, while for 
descrete or lumpy resources, such as beef housing or feeding 
facilities, modal values were used^ . For example, if in a 
T^hat is to say, the most commonly found combinations 
of the lumpy resources were used to estimate the quantities 
of such resources for representative farm situations 
;— "T' 1 
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Figure 1. Iowa ten regions studied 
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given group, fifty percent or more of the farms had beef 
housing facilities, the representative farm was assumed to 
have such facilities. Therefore, the representative farm 
situations were constructed from characteristics of several 
similar farms. 
The sample or other data used to define and describe the 
representative farms was obtained from three different sources. 
The primary data used by the Bureau of Census to compile the 
1959 Census of Agriculture was the first and basic source. 
Data from this source, on an individual farm basis, was ob­
tained for a five percent random sample of all Iowa farms. 
The number of farms in this sample is given in Table 1, 
Table 1, Number of farms in the five percent sample of farms 
by study area 
Area Number of farms in the sample 
1 664 
2 352 
3 844 
4 1,844 
5 507 
6 848 
7 1,233 
8 1,086 
9 670 
10 652 
Total 8,600 
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Two mail surveys were used to complement the sample of 
individual farm data from the Bureau of Census. A mail sur­
vey of Iowa bankers was used to obtain information about 
capital resources necessary to the definition of the repre­
sentative farms. Another mail survey of County Extension Di­
rectors was used to obtain the needed information about build­
ing resources on the representative farms. 
Survey of Iowa Bankers A questionnaire was construct­
ed for every representative farm defined from the Census data. 
Each of these questionnaires contained a description of the 
farm involved. Bankers were asked to estimate a net worth 
statement for the farm described as of January 1, 1963, assum­
ing that the farm is owner-operated. The net worth statement 
included estimates of (1) liquid assets of the operator such 
as cash, stocks and bonds, etc., (2) the value of the live­
stock on hand, (3) the value of the grain and hay on hand, 
(4) the value of the equipment and machinery, (5) the value 
of real estate, (6) the amount of current liabilities, (7) 
the amount of intermediate liabilities, and (8) the amount of 
real estate mortgage. 
Two questionnaires were sent to every banker contacted. 
Each questionnaire dealt with a different representative 
farm of the particular study area in which the banker is lo­
cated. The replies for each representative farm were tabu­
lated. They were then examined and any which contained esti-
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mates greatly different from the other estimates in the group 
was discarded. The estimates of the remaining replies were 
averaged to obtain the net worth statement for that represent­
ative farm. 
Survey of County Extension Directors Another question­
naire was constructed for every representative farm. These 
questionnaires were sent to each of the one hundred County Ex­
tension Directors in Iowa. Each County Extension Director re­
ceived questionnaires concerning all the representative farms 
defined for the study area in which his office was located. 
The County Extension Director was asked to indicate, (1) 
the types of hog farrowing and feeding facilities the farm 
would have, and the maximum number of sows and hogs each type 
would accomodate, (2) the maximum number of beef cows that 
could be handled with existing facilities, (3) the maximum 
number of feeder cattle that could be handled with existing 
facilities and the types of cattle feeding facilities that 
would be available. 
Farms included in the study 
The Bureau of Census classified farms into twelve farm 
types.^  Only three of these types are considered in this 
farm is classified as a particular type if the sales 
of a particular product or group of products accounts for 
fifty percent or more of the total value of all farm products 
sold during the year. Otherwise the farm is classified as 
general 
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study; namely those classified as "general", "cash grain", 
and "livestock other than dairy or poultry". Farms of these 
types account for essentially all of the resources committed 
to commercial agriculture in Iowa, Table 2 shows that approx­
imately ninety percent of the resources used in Iowa are ac­
counted for by farms of these three types. 
Table 2. The percent of various items on Iowa livestock and 
cash grain farms of economic Classes I - V in 1959^  
Percent of state total represented by: 
Item Livestock Cash grain Others Total 
farms farms 
Number of farms 5^^  
Land in farms 61 
Cropland harvested 60 
Acres of com 
harvested 6o 
Acres of oats 
harvested 65 
Acres of soybeans 
harvested 39 
Number of cattle and 
calve s (including 
dairy) 77 
Number of milk cows 4? 
Number of hogs and 
pigs 78 
2^4 2^2 1^00 
28 11 100 
32 8 100 
32 8 100 
27 8 100 
56 5 100 
13 10 100 
23 30 loo 
14 8 100 
S^ource; (39, State Table 18) 
Three strata of farms are excluded from the study. The 
first is the stratum that includes farms having more than one 
thousand acres of land or having gross sales of #100,000 or 
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more. The second is the stratum composed of farms having an­
nual gross sales of less than $2,500.^  Such farms constitute 
a relatively small proportion of the farms and contribute 
very little to gross farm production. The third stratum is 
composed of commercial farms that produce specialty products 
such as poultry and vegetable farms. Such farms are not ex­
pected to change their production patterns in a manner that 
would affect beef or pork supply in the short run due to 
reasonable changes in the relative prices of beef, pork, and 
the specialty products. Hence the population of farms for 
which estimates follow include all farms except farms be­
longing to economic Classes VI through IX, and farms that pro­
duce specialty products irrespective of the economic class to 
which they belong. 
Resource Supplies on Representative Farms 
Information on resource supplies of the thirty-one repre­
sentative farms are presented in Table 37 of Appendix A. The 
statistics presented are derived from the Bureau of Census 
sample data and the capital and livestock questionnaires. 
T^he Bureau of Census classifies farms into nine economic 
classes on the basis of annual gross sales. Farms having an­
nual gross sales less than $2,500 fall in economic Classes VI 
through IX. This means that only farms belonging to economic 
Classes I through V are included in the study 
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Each of the resources is briefly discussed below. 
Land resources for typical farms 
Total land is defined as the acres owned plus the acres 
rented from others (cash or share rent) minus the acres rented 
to others. It includes cropland and permanent pasture land. 
Cropland is defined as all land on which any crop can be 
planted and harvested. It is classified into three categories; 
Class I or the one hundred percent row cropland capability. 
Class II or the fifty percent row cropland capability, and 
Class III or the twenty-five percent row cropland capability. 
Class I includes the type of land suitable for continuous 
production of row crops such as continuous com (C) and corn-
soybeans (CS) rotations. It is assumed that the land will 
maintain its fertility through the application of fertilizers. 
This land can still be used for less intensive rotations such 
as com-corn-oats-meadow (CCOM) or com-soybean-oats-meadow 
(CSOM), Class II includes land that cannot be used for the 
continuous production of row crops without a serious loss of 
soil fertility through erosion. %is type of land can be 
used for rotations which include a maximum of fifty percent 
of row crops such as corn-corn-oats-meadow (CCOM), com-
soy beans-oats-meadow (CSOM), or corn-corn-soybeans-oats-
meadow-meadow (CCSOMM), Class III includes land that can be 
used for rotations including a maximum of twenty-five percent 
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of row crops such as com-oats-meadow-meadow (COMM) or con­
tinuous meadow (M). 
Labor resources for typical farms 
The determination of the hours of operator and family 
labor available on the representative farms was estimated by 
the Iowa NC-5^  committee. Table 3 shows the delineation of 
available labor by the committee. It is clear from the Table 
that the annual operator labor is less than the sum of oper­
ator monthly labor. This implies the assumption that the 
operator may work full time (three hundred hours per month) 
during the peak periods providing he can ease off during the 
slack periods. It also allows for an annual vacation and 
whatever other non-farm demands there are for the operator's 
time. 
Over-head labor, which includes labor related to the 
farm operation but not a linear function of any of the enter­
prises, is subtracted from the total labor available prior 
to programming. The amount of over-head labor is a function 
(among other things) of the size of the farm. It is assumed 
that one half of it can be performed at any time during the 
year with the remaining one half being distributed evenly 
over the year. Table 4 shows the over-head labor by size of 
farm, and Table 5 shows labor availability by size of farm. 
17 
Table 3. The delineation of available labor on representative 
farms^  
Man hours 
Month Operator^  Family® 
January 200 25 
February 200 25 
March 225 25 
April . 225 25 
May 250 50 
June 250 100 
July 250 100 . . 
August 250 100 
September 250 25 
October 250 25 
November 225 25 
December 200 25 
Year total 2,500 550 
'^Source: (8) 
A^ll farms 
®Farms over one hundred and forty acres only. This is 
essentially weekends for a boy during the winter and full time 
(one hundred hours per month) during summer vacation 
Table 4. Overhead labor by size of farm in lowa^  
Size of farm 
Per month 
overhead labor 
(man hour) 
Per year 
overhead labor 
(man hour) 
Small 23 5^0 
Medium 30 720 
Large 43 1,030 
Extra-large 54 1,300 
S^ource (8) 
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Table 5« Labor availability by size of farm in Iowa® 
Month Small farm Medium farm Large farm Extra-large 
farm 
(man hour) (man hour) (man hour) (man hour) 
January 177 195 222 209 
February 177 195 222 211 
March 202 220 252 241 
April 202 220 252 241 
May 227 270 307 296 
June 227 320 357 346 
July 227 320 357 346 
August 227 320 357 346 
September 227 245 282 271 
October 227 245 282 271 
November 202 220 252 241 
December 177 195 222 211 
Year 1,950 2,330 2,520 2,250 
S^ource: computed from Tables 3 and 4-
Capital resources for typical farms 
Capital resources include two items; cash, and net value 
of machinery to serve as basis for chattel mortgages. Cash 
account is the difference between total liquid assets and cur­
rent liabilities. Total liquid assets include quick assets, 
value of livestock, and value of grain. Chattel mortgage Is 
the difference between half the value of machinery and equip­
ment, and the Intermediate liabilities. 
The value of real estate and the real estate liabilities 
are not considered in programming representative farms. It 
is assumed that real estate credit will not be used to finance 
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yearly production costs. 
Hog facilities for typical farms 
Facilities are needed for farrowing and feeding hogs. 
A farrowing unit is the "building space that accomodates one 
sow, while a feeding unit is the space that accommodates a 
litter. Farrowing and feeding facilities are either central 
or portable. A farm may have any combination of the different 
types of farrowing and feeding facilities. If a farm has a 
farrowing and finishing unit, it is considered as having a 
farrowing unit and a feeding unit. Investment in additional 
facilities is allowed. 
Beef facilities for typical farms 
Beef facilities considered Include beef housing and beef 
feeding facilities. Housing facilities are handled in animal 
units, where an animal unit is a cow. The unit used for hand­
ling feeding facilities is the "head". Beef feeding facili­
ties are either high or low-mechanized. Investment in addi­
tional facilities is allowed. 
Enterprises Used 
The basic enterprises considered in this study are those 
producing or supplementing the production of pork, beef, and 
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feed grains. Activities such as dairy, poultry, vegetable, or 
fruit enterprises are not considered. It is assumed that re­
latively small changes in the prices of pork and beef (such 
as those assumed in the study) will not induce farmers to shift 
to or from dairy, poultry, vegetables, or fruit enterprises to 
pork and beef producing enterprises. 
Enterprises considered include eleven crop rotations, six 
hog systems, twelve feeder cattle systems, and two beef cow 
systems. Many other enterprises and techniques can be used. 
They are excluded on the assumption that they are less profit­
able and thus will not show up in the optimum plan. All enter­
prises considered compete freely for the use of the resources. 
Crop enterprises 
Crop rotations used in this study vary by the capability 
of the land. Cropland of Class I can be used for continuous 
com (C), corn-soybeans (CS), corn-com-oats-meadow (CCOM-1), 
com-soybeans-oats-meadow (CSOM-1), and com-soy beans-soy beans-
oats-meadow (CSSOM) rotations. Other feasible rotations are 
excluded implicitly assuming that they are less profitable. 
Yields are assumed to differ by area, while labor inputs per 
acre are assumed to differ by size of farms. Variable costs 
per acre (excluding fertilizer costs) are assumed to vary ac­
cording to the size of the farm, while fertilizer inputs (and 
costs) are assumed to vary by area. Therefore, the net revenue 
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after variable costs differs for the same rotation both ac­
cording to the size of the farm and the area to which the 
farm belongs. For similar reasons cash requirements differ 
by area for the same crop rotation and the same size of farm. 
Rotations considered for cropland of Class II include 
corn-corn-oats-meadow (CCOM2), corn-soybeans-oats-meadow 
(CSOM2), com-soybeans-soybeans-oats-meadow-meadow (CSSOMM) 
and continuous meadow (M2). Cropland of Class III can be 
used for continuous meadow (M^ ), or corn-oats-meadow-meadow 
(COMM) rotations. The same assumptions discussed about Class 
I land apply to both Classes II and III. 
The rotation input-output coefficients differ by type 
of land. Take, for example, the rotation corn-corn-oats-
meadow (CCOM) which is used on both Classes I and II of crop­
land, The input-output coefficients of this rotation differ 
on the same farm according to whether *lt' is applied on 
Class I or Class II land, except for the labor inputs which 
are assumed to have the same value. For this reason such a 
rotation is differentiated by subscripts one and two. The 
subscript one refers to rotations applied on Class I land 
and the subscript two refers to rotations applied on Class II 
land, 
Basic input-output data for crop rotations on the thirty-
one representative farms are given in Tables 38 through 67 of 
Appendix B. 
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Livestock enterprises 
Hog systems of more than four litters are not included 
among feasible hog enterprises. It is assumed that these 
systems are beyond the.capability of the average management, 
the only level of management considered in this study. For 
the one-litter system, only one technique is considered, 
namely, portable farrowing and finishing. It is believed 
that more sophisticated techniques may be more profitable 
only for two or more litter systems. On the other hand, the 
all-portable methods are not considered for the four-litter 
hog system since they are less profitable. 
One-litter hogs; portable farrowing and finish 
Breeding of gilts is done in January. Farrowing takes place 
in May. Pigs are moved to pasture two weeks later. They are 
weaned six to eight weeks after farrowing. Sows are sold 
after they dry up. Pigs are fed on pasture, allowed to clean 
up cornstalks, and are finished in drylot to be sold in Decem­
ber. Death loss is about one and five tenth percent after 
weaning. 
Two-litter hogs: central farrowing and confined finish 
Sows are bred twice a year; in November and May to farrow in 
March and September respectively. Pigs are moved to nursing 
sheds two weeks later. They are weaned four to five weeks 
after farrowing; spring litters in May and fall litters in 
November. Replacement gilts are kept as required. Sows are 
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sold after three litters. Weaned pigs are moved to growing-
fattening sheds. Spring pigs are sold in September and fall 
pigs in March. Death loss is one and five tenth percent after 
weaning. 
Two-litter hogs: central farrowing and portable finish 
Sows are bred twice a year; in November and May to farrow in 
March and September. Pigs are moved to nursing sheds two 
weeks later. They are weaned four to five weeks after farrow­
ing; spring litters in May and fall litters in November. Re­
placement gilts are kept as needed. Sows are sold and re­
placed after three litters. Pigs are fed on pasture and are 
finished in drylot. Spring and fall litters are sold in Sep­
tember and March respectively. Death loss after weaning is 
one and five tenth percent. 
Two-litter hogs; portable farrowing and finish This 
activity is the same as the above described one, with the ex­
ception of moving pigs to pasture instead of nursing sheds at 
two weeks. 
Four-litter hogs; central farrowing and confined finish 
Two sows are bred twice a year; the first in October and 
April, and the second in February and August. Thus there are 
four far2X)wings a year; in February, June, August, and Decem­
ber. Pigs are moved to nursing sheds at two weeks. They are 
weaned at four to five weeks. Sows are moved to sow colony 
to dry up. They are sold and replaced after three litters. 
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Replacement gilts are kept as needed. Weaned pigs are moved 
to growing-fattening sheds where they are finished. They are 
sold in August, December, February, and June respectively. 
Death loss after weaning is one and five tenth percent. 
Four-litter hogs: central farrowing and portable finish 
Two sows are bred twice a year. The first sow is bred in Octo­
ber and April to farrow in February and" August, and the second 
is bred in February and August to farrow in June and December. 
Pigs are moved to pasture at two weeks. They are weaned at 
four to five weeks. Sows are sold and replaced after three 
litters. Replacement gilts are kept as needed. Weaned pigs 
are finished in drylot, and sold in August, December, Febru­
ary, and June. Death loss after weaning is one and five tenth 
percent. 
Pasture fed calves Calves are purchased or transferred 
from the beef cow herd on October 30, weighing four hundred 
and forty pounds. They arrive at the farm weighing four hun­
dred and thirty pounds. They are fed according to the feeding 
plan A or B in Table 82 of Appendix D. High or low-mechan-
ized feed facilities are used. The total feeding period under 
plan A is three hundred and ten days. The average daily gain 
is two and one tenth pounds per calf. Under plan B the total 
feeding period is three hundred and thirty days and the aver­
age daily gain is one and ninety-three hundredth pounds per 
calf. Calves are sold grading choice on September 7 and 2? 
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respectively. Death loss is three percent of purchase weight. 
Drylot fed calves As in the case of pasture fed 
calves, two alternative feeding plans exist. They are speci­
fied in Table 81 of Appendix D as plans A and B. The total 
feeding period for each plan is three hundred and sixty days. 
The average daily gain is one and eighty-two hundredth pounds 
per calf under plan A and one and seventy-eight hundredth 
pounds per calf under plan 3. Calves are sold grading choice 
on October 26. Death loss is three percent of purchase weight. 
Yearlings Yearlings are fed in two cycles per year; 
October 10 to March 20, and April lO to September 20. They 
are purchased weighing seven hundred and thirty pounds to 
grade good to choice and sell choice. They arrive at the farm 
weighing seven hundred pounds. They are roughed and then full 
fed for one hundred and sixty days according to feeding plans 
A or B specified in Table 83 of Appendix D. High or low-
mechanized feeding facilities may be used. The average daily 
gain per steer is two and five tenth pounds under plan A and 
two and thirty-four hundredth pounds under plan 3. Death loss 
is one and five tenth percent of purchase weight. 
Beef cow Stock cows are bred to calve in the spring. 
Cow and calf are carried on pasture. Cows calf at two years 
of age, and sixteen percent replacement stock is required. 
Calves are either marketed in October or fed out according to 
alternative feeding activities specified above. 
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other activités 
To be able to linear program the selected typical farms, 
activities other than the enterprises mentioned above need to 
be used. These activities are defined and described below. 
Variable activities Five variable activities are in­
cluded; pork selling, beef selling, calf selling, feeder 
calves buying and yearlings buying. These activities can, in­
stead, be Included in the transfer activities. Two sets of 
prices are considered; each of which contains four levels of 
beef prices, and four levels of pork prices. For each level 
of pork and/or beef price considered the entries of the vari­
able activities that appear on the cost, cash account, and 
chattel mortgage rows take different values. This is why 
these activities are grouped under variable activities. For 
technical reasons they are the first set of activities con­
sidered. 
Transfer activities These include harvesting com 
and meadow, buying and selling com, purchasing and selling 
labor, financial and investment activities. They are described 
below. 
Harvesting com Com can be sold as a final pro­
duct or it can be used as an input for livestock production. 
If it is to be sold or used directly as input for livestock 
production it will be harvested as grain. However, another 
activity is needed to make corn silage since it is used for 
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some of the beef activities. 
Harvesting meadow Rotation meadow can be con­
sumed as pasture or hay while permanent pasture can be con­
sumed only as pasture. To distinguish rotation meadow from 
permanent pasture, the former is initially handled as hay. 
Hay and pasture are not final products on any farm; they are 
not sold. Their value is as inputs for livestock production. 
They also have value in the rotation for reducing labor re­
quirements for crops during spring. In the rotation, they 
have complementary values with crop production. The cost of 
baling hay varies by type and size of farm. No cost is in­
volved in grazing pasture. 
Com baying and com selling Cash crops included 
in the rotations are oats, com and soybeans, Oats is handled 
in terms of corn equivalents. Soybeans is sold directly in 
the rotations activities since the net revenue to each ro­
tation is computed as the value of soybeans minus the value of 
variable costs. Com can be sold as a final commodity or used 
as an intermediate one on the farm. The revenue from selling 
com is $1,786 per cwt. A com buying activity is also in­
cluded with a cost of $2.68 per cwt. The difference between 
corn buying and selling prices is higher than what may be ex­
pected. It is done as a device to limit amounts of com pur­
chased. If corn buying price is low, and if buying com 
proves to be profitable, the optimum plan for the farm may in-
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elude large amounts of com bought, and thus larger amounts 
of beef and pork produced than otherwise will be warranted. 
This in itself may not be a problem if it happens in a small 
number of farms. But the situation is such that if buying 
com is profitable for one farm, it would be so for all the 
farms^  since the input-output coefficients for beef and pork 
producing activities have the same values for all the farms. 
Therefore, when aggregating, the state of Iowa will be shown 
as a com importing state while in fact it is a com export­
ing state. Iowa beef and pork production may be as large or 
even larger than the United States production. 
Labor purchasing and selling Labor is most restric­
tive in April and July for crop rotation; in May for the one-
litter hog system; March and September for two-litter hog 
system; February, June, August, and December for the four-lit­
ter hog system; and January, February, March, April, and De­
cember for the beef cow enterprise. Labor requirements for 
beef feeding enterprises are distributed almost evenly through­
out the year. Labor purchasing activities are thus intro­
duced for ten months, excluding August and December. While a 
limit is used for year around hired labor it is possible that 
all labor so desegnated is used in one month. The cost of 
purchasing a man hour is $1.50. 
A^ssuming that no resource other than com is limitational 
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A labor selling activity is also included. It provides 
a reservation price of $.50 per man hour to eliminate, from 
optimal solutions, activities that are profitable only when 
labor is free or has a very low cost. 
Financial activities Chattel credit is allowed up to 
eighty-five percent of value of beef purchased. An activity 
is included for borrowing chattel credit at a cost of seven 
percent. On the other hand an activity for investing cash is 
included at five percent rate of interest. If the imputed 
return to cash in any enterprise is less than five percent it 
will be invested outside the farm. If it is more than seven 
percent, cash will be borrowed provided that the farmer is 
short of capital. Heal estate credit is not allowed. 
Investment activities Nine investment activities are 
includedÎ five for investment in additional hog facilities, 
and four for investment in additional beef equipment. The 
values of the new facilities appear in the cash row. In the 
revenue row, annual costs (fixed and variable) are included 
if the facilities are new. But if they are old, only the an­
nual (variable) costs are included. 
Pasture activity Two kinds of pasture are included 
in the program; rotation and permanent pasture. It is assumed 
that the yield of permanent pasture is six tenth the yield of 
rotation pasture. It is also assumed that the quality of ro­
tation pasture is proportional to the anticipated hay yield. 
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These two assumptions are made to allow the use of one unit 
of measurement for the two kinds of pasture. The unit is 
"ton of anticipated hay yield". An activity is included in 
the model which converts tons of unharvested hay equivalent 
into a pasture equation (row). 
Inputs and Outputs Units 
There is no unique way in which the specification of 
units of inputs and outputs of enterprises should be followed. 
The units employed in the study are those widely used. For 
crop enterprises, the unit for rotation is one acre. Thus 
if the crop enterprise is the two year rotation corn-soybeans, 
the inputs, outputs, and prices are for one half acre of com 
and one half acre of soybeans. 
Units used for hog activities differ according to whether 
the system is a one, two, or four-litter. The unit of a one-
litter system is one sow and one-litter. For a two-litter 
system, the unit is one sow and two litters. For the four-
litter system the unit is also one sow and two litters, to 
facilitate comparisons between the three systems used. 
For beef activities, the unit of a feeder calf activity 
is one calf. For a yearling feeding activity, the unit is 
two steers; one fattened from October 10 to March 20, and the 
other from April 10 to September 20. A beef cow unit is a 
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cow and replacement. No bulls are kept. Their services are 
treated as cash expenses. 
Prices Used 
Input prices 
The following is a brief presentation of the inputs* 
prices used in this study. An explanation is given whenever 
\ 
these prices differ from market prices. 
Labor wage rate The wage rate for hired labor, as­
sumed to be $1.50 per man hour, may seem relatively high when 
compared to the historical wage rates paid in Iowa. Yet since 
it is assumed that the farmer can hire in one month the amount 
of labor he is allowed to hire in the whole year, a relatively 
higher wage rate should be assumed. 
Interest rate Chattel credit can be obtained up to 
fifty percent of the value of machinery and equipment. In 
addition it is assumed that money can be borrowed to the ex­
tent of eighty-five percent of the purchase cost of feeder 
cattle. Chattel credit is assumed to cost seven percent per 
annum, while savings or bank depositing is assumed to be at 
a five percent rate of interest. 
Biylng price of com The buying price of com needs 
to vary along with its selling price. It is assumed that the 
buying price is $.50 per bushel higher than the selling price. 
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other costs The cost of purchasing "building materials 
are twelve percent higher than those for i960. Fertilizer 
and farm supplies costs are taken to be represented by the 
figures of I96I. Seed costs assumed are those of i960.  
Output prices 
It is very difficult to determine the product prices that 
should "be used in a model when the objective of that model is 
to estimate normative production for a significantly large 
geographical region such as the state of Iowa. Changes in 
the quantity produced of certain commodities have their ef­
fects on their prices. The problem arises because the norma­
tive production that is forthcoming from the model is not 
known until after a set of prices is put into the model. Thus 
the researcher will have to make an estimate of what the nor­
mative production will be before he computes the model. 
Prices used are $2.00 per bushel for soybeans, $1.00 per 
bushel for com. Oats is assumed to be sold as com equiva­
lent. Pork prices are assumed to vary from $11.50 to $12.00, 
112.50, #13.00, and to $14.00 per cwt. Beef prices are as­
sumed to take the values #20.00, #21.00, #22.00, #23.00, 
#24.00, and #26.00 per cwt. The lowest prices for pork and 
beef are assumed to be such that amounts of pork and beef pro­
duced at these prices are very small. 
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Aggregation Procedures 
After defining and describing the typical farms, enter­
prises used, resource restrictions, input-output coefficients, 
and the prices to be used; each farm is programmed. The re­
sults are then aggregated. Since the representative farms 
are "typical" rather than "average", there will be some dis­
crepancies in the aggregated data. If for example there are 
one thousand farms in one strata and they have a total of 
two hundred thousand acres of cropland, and if the typical 
farm happens to have one hundred and ninety-five acres, then 
aggregating on the basis of farm numbers would give the crop­
land acreage as one hundred and ninety-five thousand acres 
only. For this reason the number of farms is adjusted before 
using it in aggregation. The adjustment is done on the basis 
of cropland acres by dividing the total cropland acreage by 
the acreage of the cropland in the typical farm. Thus in the 
example mentioned above the adjusted number of farms, which 
is called the aggregation coefficient for this typical farm, 
is one thousand and twenty-five (two hundred thousand divided 
by one hundred and ninety-five). Hence, in this model aggre­
gate production of crops and livestock in Iowa are more a 
function of cropland rather than of the number of farms. 
To get the appropriate aggregation for every typical 
farm, estimates of the cropland acres for each strata have to 
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be had. These estimates are summarized here. The method uti­
lizes the figures of the Census for the summation of all the 
thirty-one strata. The estimation is carried out in two steps; 
1. Estimation of cropland on Type A farms^  in each area 
of the state. 
a. The five percent sample data is expanded to esti­
mate total cropland in each area. 
"b. The area estimates are summed to get an estimate 
of the state total cropland, 
c. The error is computed by comparing the estimate 
got in 1, b with the Census figure: 
„ _ Census value  ^
Expanded sample value 
d. Each area estimate of total cropland "is then 
multiplied by the error term. This adjusts the 
area estimates so that they will exactly sum to 
the state total as given in the 1959 Census of 
Agriculture. 
2. Estimation of cropland on Type A farm by size of 
farm in each area of the state. 
a. The five percent sample data is expanded to esti­
mate total cropland in each strata within each 
'Type A farms include economic Classes I - V livestock, 
general, and cash grain farms (39) 
2 The E value is one and two hundredth 
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area, 
b. The sample estimate of total cropland is summed 
in each strata within an area to give an area 
estimate of cropland on Type A farms. 
c. The error is computed by comparing the summation 
in 2b with the area estimates as computed in Id, 
d. Each strata estimate for a given area is multi­
plied by the adjustment factor computed in 2c, 
This procedure assumes that the summation of the cropland 
over all the strata will equal the total for the state on Type 
A farms. Aggregation coefficients (the adjusted number of 
farms within each stratum) is given in Table 6. 
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Table 6. Aggregation coefficients by farms and areas 
Area and Aggregation Area and Aggregation 
farm coefficient farm coefficient 
number (Adjusted number (Adjusted 
number of number of 
farms) farms) 
Area 1 11,843 Area 6 10,936 
Farm 101 2,145 Farm 601 1,735 
Farm 102 5,631 Farm 602 3,472 
Farm 103 4,067 Farm 603 5,729 
Area 2 5,923 Area 7 17,952 
Farm 201 1,244 Farm 701 5,205 
Farm 202 2,444 Farm 702 8,049 
Farm 203 1,539 Farm 703 4,698 
Farm 204 696 
Area 3 13,843 Area 8 17,792 
Farm 301 2,796 Farm 801 4,539 
Farm 302 5,531 Farm 802 7,952 
Farm 303 5,516 Famt 803 5,301 
Area 4 32,610 Area 9 14,694 
Farm 401 6,718 Farm 901 7,067 
Farm 402 14,252 Farm 902 4,304 
Fann 403 11,640 Farm 903 3,323 
Area 5 7,322 Area 10 8,226 
Farm 501 1,726 Farm 1001 2,293 
Farm 502 2,797 Farm 1002 3,687 
Farm 503 2,799 Farm 1003 2,246 
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METHOD OF ANALYSIS 
It is assumed that the operator of each of the thirty-one 
representative farms described above chooses among the many 
enterprise alternatives outlined. He is restricted in his 
choice by the quality and quantity of the resources under his 
control. Among the many alternative choice criteria that can 
be assumed, in a normative study, to represent the operator's 
objective function, "obtaining the maximum returns from the 
given resources" is the one assumed in this study. This 
choice criterion (objective), though not perfect, seems to be 
the best available. It is easily quantified and, at least in 
part, serves in the objective function of each fiim. Other 
choice criteria may include long-run security of profit or 
survival, maximization of sales subject to a minimum profit 
constraint, attainment of "satisfactory" profits, and others. 
The evaluation and comparison between the different objectives 
is not within the domain of the study; it is not pursued here. 
Rothschild (34), Baumol (3), Margolis (30), and others have 
presented detailed discussions about this subject. 
Assumptions Implied 
The results of any study is a function (among other 
things) of the assumptions implied. The fewer the assump­
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tions, the more general are the results. Specific conclusions 
can be drawn only if there are enough premises ^ 33, p. 78).  
In addition, the validity of the assumptions is a prerequisite 
for the validity of the results.^  Stating the assumptions 
explicitly may help in verifying their validity, and conse­
quently may throw some light on the question of the validity 
of the conclusions. 
The most important assumption made is that operators 
have an average technical managerial ability. This is not an 
innocent assumption. The results will be completely differ­
ent if superior or below average management is assumed. To 
mention a few, the managerial ability has its effects: on 
the numbers and types of feasible enterprise, the values of 
the input-output coefficients for these enterprises, and the 
types of facilities used. 
It should be emphasized that it is the manager's techni­
cal ability that is assumed to be average. That part of the 
manager's ability relating to the allocation of resources 
among the various farm enterprises is assumed to be perfect. 
The latter assumption is Implicit in the use of linear pro­
gramming. Optimum plans obtained through linear programming 
F^riedman (10, pp. 1^ -26) does not agree with this view. 
He argues that #iat counts is whether results do conform to 
reality or not. If the theory works it is good, no matter 
what the assumptions upon which the theory is built are. 
Koopmans (28, pp. 137-142) disagrees with Friedman. In a con­
clusive argument he defends the statement in the text. 
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are efficient since there is only one desired commodity (net 
revenue) and its quantity is maximiized.^  
Another important assumption is that of complete certain­
ty. Price levels assumed include no "risk" factor. %is as­
sumption has its effects on pork and beef production and sup­
ply. If the cost of risk and uncertainty are considered, 
supply curves for pork and beef should be shifted to the left. 
The effect of risk may be different at different price levels, 
with the result being completely different supply curves in 
their locations, shapes, and elasticities. 
Typical farm situations defined and described above are 
assumed to be actually representative. They are assumed to 
reproduce the characteristics of Iowa farms closely. It must 
be emphasized that this is an assumption. No test is conduct­
ed, and consequently no reliability statement is supplied. 
It is recognized that testing such a hypothesis is not a sim­
ple question. It needs quite a laborious research that can 
be done Independently, The same applies to the aggregation 
problem. Aggregation factors are assumed to be appropriate. 
Farms are assumed to be owner-operated, allowing the 
most efficient organization of resources on the farm relative 
• .an addition to the total net output of one or more 
of the desired commodities which does not entail a reduction 
in the net output of any other desired commodity is regarded 
as an improvement. As long as such improvements are possible, 
the allocation of resources in production is not regarded as 
efficient." (27,  p. 38) 
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to consumer demand as expressed in market prices (16, pp. 587-
621). other leasing systems may result in different supply 
functions, depending on other situations assumed. 
Off-farm work presented some difficulties in estimating 
labor resources available for the representative farms. Three 
alternatives might be used in estimating it. First, incor­
porate a labor selling activity into the model. Second, sub-
stract off-farm work from the amount of operator labor avail­
able. Third, ignore the problem altogether. 
Problems relating to the first alternative include find­
ing a selling rate to use, and in setting limits on amounts 
to be sold. Errors of estimates in either of these statis­
tics may have a serious impact on the aggregate results. On 
the other hand, no reliable empirical information is avail­
able on which to base the estimates for the representative 
farms. In addition, this alternative assumes that off-farm 
job opportunities are available for every Iowa farmer. Since 
this is not true, there is no reason for including the alter­
native in the model. The second alternative is not much 
better. Basically it values off-farm work at an infinitely 
high level. 
The third alternative is adapted as the lesser of the 
three evils. It assumes that some off-farm work is done but 
that the alternative does not compete with farm operations 
at any price. 
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The labor selling activity included in the model serves 
a completely different objective than that suggested by the 
first alternative for handling the off-farm work problem. 
The low wage rate assumed helps the labor selling activity to 
work as a guarantee against employing any enterprise at a 
level that values the operator's or the non-paid family labor 
at less than $.^ 0. Thus it is a device for providing a reser­
vation price for non-paid labor. 
It is assumed that no livestock or crop inventories are 
held on the farm before programming. The values of any such 
inventories are computed at current prices and considered as 
part of the initial supply of cash at hand. The initial sup­
ply of cash at hand is assumed to include cash, quick assets, 
value of livestock and the value of grain that is on the farm 
before programming. 
The Model 
The model used in this study is the parametric linear 
programming model, A linear program may be parametrized in 
the objective function, in the coefficient (or technology) 
matrix, or in the resource (or restriction) vector (11, p. 
109). Linear programming with a parametric objective func­
tion allows the determination of price ranges over which 
particular plans are optimum and stable (18, p. 265). Con­
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tinuous, or variable resource, programming allows the deter­
mination of all optimum plans "as the supply of one (or more) 
of scarce resources vary continuously from zero to an un­
limited amount". (18, p. 233)* Programming with variable 
input coefficients allows the detection of the change in 
the value of the objective function engendered by the change 
in the values of one or more of the elements of the coeffi­
cient matrix (18, p. 528). 
The linear program used here is parametrized in the ob­
jective function and in the coefficient matrix simultaneously. 
It is stated as follows; 
Max c*x 
subject to Ax = b 
X = o 
where: 
1. c* is the revenue vector. It contains"sixty-four 
elements, Cj_. The first five elements; cj, C2, . . 
. , c^ , are variable while the rest; c^ , Cy, . . 
c^  ^are constant. Each of these coefficients may 
take a positive, zero, or negative value. If Cj^  
o, it is a net (or gross as the case may be) revenue 
of one unit of the relevant activity. If c^  o, it 
is the cost of one unit of the relevant activity. If 
Cj^  = o, the activity breaks even. 
2. X is the activities* level vector. It contains 
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sixty-four elements, each of which represents the lev­
el at which the relevant activity is used. These are the 
unknowns to "be determined, Xg, .x^ , represent the 
levels of the activities for which c^ ,^ are variable. 
3,  A is the coefficient matrix. It consists of thirty-four 
rows and sixty-four columns. It represents the technology 
or the input-output coefficients of the farms. Input-out-
put coefficients of crop rotations take different values, 
depending on the particular farm considered. Capital and 
chattel credit coefficients for x^ , X2, ••• x^  are vari­
able. The values of these coefficients, a^ ,^ a^ ,^ 
... ^ 19» 5 and a^ Q, agg, g, ... a^ ,^ ^  are functions of 
the values of the where i = 1, 2, ...» 5, If a^  ^ o, 
the ith factor is an input for the jth activity. The val­
ue of a^ j specifies the amount of the ith input necessary 
for the production of a unit of the Jth activity. If a^  ^
o, the jth activity produces the ith factor. The value 
of a^ j specifies the amount of the factor produced by a 
unit of the relevant activity. If a^ ^^  = o, the ith factor 
is neither an input for nor an output of the jth activity. 
4. b is the resource vector, i.e., the set of primary 
and intermediate commodities available for the farm. 
The farmer cannot use more of these commodities than 
is specified in the resource vector unless the com­
modity is produced on the farm, or he is allowed to 
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buy more of it. The resource vector contains thirty-
four elements each of which is non-negative. 
Dantzig (5), Gass (12), Planne (29),-and Orchard-Hays (32) 
have developed algorithms to solve ^ mrametric linear program­
ming models. Heady and Candler (18) have presented detailed 
discussions on setting up a modified simplex tableau for sol­
ving each type of parametric programming models Independently. 
Yet, since the model used here, as outlined above, is para­
metric in both the objective function and in the coefficient 
matrix at the same time, the simplex tableau is set different­
ly. 
The simplex tableau used is the same one used for static 
linear programming models except that it includes three vari­
able classes to permit the use of the same program to solve 
different problems simultaneously. The first variable class 
is designed to allow for the variation of the net revenue of 
one activity, namely selling pork. Four different prices are 
assumed at a time. The second variable class is designed to 
allow for the variation of the net revenue, capital, and 
chattel credit coefficients of four activities. These activi­
ties are selling beef, selling calves, buying feeder calves, 
and buying yearlings. Four different beef prices are assumed 
at a time. In all, sixteen price combinations exist. Thus 
the same problem is solved sixteen times, each optimum solu­
tion states the level of activities that insures maximum pro­
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fits using one of the sixteen price combinations. The program 
is designed to give the sixteen solutions in one run on the 
computer. 
The third variable class is designed to allow for the 
variation of the input-output coefficients of the fifteen 
crop activities. These are the crop rotations (activities) 
which differ from one farm to the other. The design of the 
third class makes it possible to program all the farms within 
the same area (a maximum of four farms) simultaneously under 
sixteen different pork and beef price combinations. The 
farms within a given area are either small, medium, large, 
or extra-large. Thus a maximum of sixty-four (sixteen times 
four) solutions can be computed at one time. 
Procedure Used 
Each of the thirty-one representative farms studied 
is linear programmed twice. It is programmed using a com­
bination of four levels of beef prices with four levels of 
pork prices. Then it is reprogrammed using another com­
bination of four levels of beef prices and four levels of 
pork prices. The second set of pork price levels differs from 
the first in one element only while the second set of 
beef price levels differs from the first in two elements. 
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The result is a set of twenty-six different optimum solutions 
for each farm. 
Area 2 is chosen to illustrate the suggested normative 
behavior of the operators of different farm sizes as beef 
and pork prices are allowed to vary. Factors influencing the 
choice of Area 2 are cited in the following section. The 
twenty-six optimum solutions of each of the small, medium, 
large, and extra-large farms of Area 2 are analyzed. Prom 
these solutions six supply functions for pork are detected 
for each farm, each showing the ceteris paribus supply func­
tions of pork assuming different beef prices. Similarly five 
supply functions for beef are detected for each farm, each 
showing the ceteris paribus supply curve for beef assuming 
different pork prices. These supply functions are examined 
in some detail; factors that determine the quantity supplied 
at each price are investigated, and factors enabling the in­
crease in the quantity supplied as prices increase are detect­
ed, Some comparisons are made, with respect to both beef 
and pork supply functions, between small, medium, and large 
farms. 
Individual farm supply functions are aggregated in each 
area using the appropriate aggregation factors resulting in 
one hundred and ten supply functions; eleven for each of the 
ten areas of the state divided between pork and beef. Area 2 
is again chosen, its eleven supply functions are carefully 
47 
studied. Some comparisons are made between areas for one of 
the beef and one of the pork supply functions. 
The analysis then proceeds by aggregating individual 
farms* supply functions, using the appropriate aggregation 
factor to get the aggregate supply functions for pork and beef 
in Iowa, The result is six different supply functions for 
pork, each of which assumes a different beef price; and five 
different supply functions for beef with a different pork 
price for each function. These functions are analyzed in some 
detail. 
Method of Presentation 
The discussion of the results obtained from the program­
ming of the thirty-one representative farms is contained in 
the next six sections. The discussion may be classified into 
two main parts: micro and macro analyses. The microanalysis, 
i.e., the economic analysis of individual farms* supply func­
tions for beef and pork is contained in the following section. 
The analysis begins by the study of the one hundred and four 
optimum plans of the four farms of Area 2. The study explores 
activities used and non-used, limiting and non-limiting re­
source restrictions. The discussion explains the reaction of 
farmers with different resources to the same phenomenon. 
Prom the one hundred and four optimum plans of the repre­
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sentative farms of Area 2, forty-four different supply func­
tions are detected; six pork supply functions and five beef 
supply functions for each of the four farms of Area 2, The 
analysis of these supply functions is conducted in some de­
tail. Explanations of the different quantities supplied at 
different prices are presented. 
The macro analysis then follows. First, areas* supply 
functions for pork and beef are cc^ structed. Area 2 is chosen 
again, and its aggregate supply functions are analysed. This 
is followed by a comparative analysis between areas beef sup­
ply functions, and areas pork supply functions. One aggre­
gate beef supply function and another aggregate pork supply 
function are chosen from each area as bases for the compari­
sons. 
The fifth section deals with the analysis of the state 
aggregate beef and pork supply functions. Each of these elev­
en supply functions is analyzed in some detail. This section 
is followed by the summary of the results and the conclusions 
of the study. 
4-9 
OPTIMUM PLANS FOB ABEA 2 HEPRESENTATIV3 PARIAS 
Bach of the thirty-one representative farms is programmed, 
twice. In each case only pork and beef prices are allowed to 
change. In the first run on the computer pork prices are as­
sumed to take the values $11.^ 0, $12.00, §12,50, and $13.00 
per cwt.; while beef prices are assumed- to take'the values 
$20.00, $21.00, $22,00, and $23.00 per cwt. The set of pork 
prices assumed for the second run differs from the above set 
in one element only; $11.50 is substituted by $14.00. Beef 
prices assumed for the second run differ from those assumed 
for the first run in two levels; $20.00 and $21.00 are sub­
stituted by $24'..00 and $26.00. Considering the two runs to­
gether, there is a total of twenty-six different combinations 
of pork and beef prices, giving twenty-six optimum plans for 
each representative farm. In all there are eight hundred and 
six optimum plans for the thirty-one representative farms. 
It would take much time, effort, and space to present and dis­
cuss all these plans. Besides, the knowledge gained from 
analyzing these plans is believed to be a concave function of 
the number of solutions analyzed. That is to say that the 
marginal gain in knowledge from analyzing an additional op­
timum plan decreases as more plans are analyzed. Thus, if 
any value at all is attached to time and effort, the discus­
sion should not cover all the optimum plans. Hence, the anal­
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ysis is confined to optimum plans of one area. 
Area 2 is chosen to be the "guinea pig" for three rea­
sons, First, Area 2, as compared to Areas 1, 4, 7» and 8, 
includes all the three classes of land among its resources, 
while the latter Include only Classes I and II, Secondly, 
Area 2 is the only area that is represented by four typical 
farms; small, medium, large, and extra-large. All other areas 
are represented by the first three typical farms only. There­
fore the analysis of Area 2 will give the opportunity of 
analyzing one more typical farm, the extra-large one. Thirdly, 
pork and beef facilities available in Area 2 are generally 
representative of the type of facilities available on the 
thirty-one typical farms combined (Appendix A). 
Optimum Plans for Farm 201 
Farm 201 is the typical small farm of Area 2, It con­
sists of fifty-eight acres of cropland, and nine acres of 
permanent pasture. The cropland includes twenty-nine acres 
of Class I, thirteen acres of Class II, and sixteen acres of 
Class III land. Available capital^  is $6,717* Chattel col­
laterals on the farm allow borrowing additional capital up 
C^apital is defined here as the difference between total 
liquid assets and current liabilities. Total liquid assets 
consist of quick assets, value of livestock, and value of 
grain 
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to $1,167^ . Hog facilities available include ten central far­
rowing units and sixty portable feed units. Beef facilities 
consists of twenty-two housing units and thirty-eight low-
mechanized feed units. Any other types of facilities or addi­
tional amounts of the same types can be obtained by investment, 
if needed. 
Table 7 presents the optimum plans for the twenty-six 
combinations of beef and hog prices. Careful examination of 
the Table shows that neither capital nor labor are among the 
factors limiting pork or beef production. None of the twenty-
six optimum plans hires labor, and all of them include the 
activity of "investing cash off-farm". 
Pork production 
It is noticed that pork is not produced in nine out of 
the twenty-six optimum plans. The nine plans constitute the 
four plans where pork price is $11.50 per cwt.; and five (of 
the six) plans where pork price is $12.00. This means that 
at $12.00 per cwt. of pork, it is profitable to produce pork 
only if beef prices are relatively low ($20.00 per cwt. or 
lower). If pork prices are lower than $12.00 per cwt., it is 
not profitable to produce pork irrespective of the level of 
beef prices. 
T^his limit increases if beef is purchased 
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Table 7. Optimum plans for Farm 201 
Plan "Price levels Net Enterprises used Level Pork Bee; 
number pork beef revenue unit amount production produci 
cwt^ 
1 $11.50 $20.00 $2,000 CS acre 29 0 32 
CCOM acre 13 
COM# •u acre 16 
Pasture fed calf head 3 
Beef cow cow iv 
2 11.50 21.00 2,000 CS acre 29 0 32 
CCOM2 acre 13 
com acre 16 
Pasture feg calf 1% head 3 
Beef cow I cow 4 
3 11.50 22.00 2,000 CS acre 29 0 211 
CCOM2 acre 13 
com acre 16 
Drylot fed calf 1 head 12 
Pasture fed calf I'^ head 9 
4 11.50 23.00 2,000 C acre 29 0 326 
CCOM2 acre 13 
com acre 16 
Drylot fed calf head 25 
Pasture fed calf I head 7 
5 12.00 20.00 2,000 CS acre 29 137 28 
CCOII2 acre 13 
com acre 16 
Hogs : four--litter I sow 4 
Pasture fed calf I" head 2 
Beef cow cow 4 
^Hxmdred weight 
The no silage low mechanized pasture fed calf enterprise 
"^The no silage beef cow enterprise 
^The no silage low mechanized drylot fed calf enterprise 
®The four-litter central farrowing-portable feed enterprise 
'k Beef Limita tional resources Corn Hay and Investment Chattel Labor Labor 
tion production pork beef sold rotation off farm credit sold hired 
; c^it^ cwt^ pasture (man hour) 
acre 
32 free pasture 639 
32 free pasture 639 
217 feed 0 
326 cropland 0 
28 portable free pasture 17O 
feed 
facilities 
11.2 $5,033 $0 1,155 0 
11.2 5,033 0 1,155 0 
11.2 3,011 0 1,425 0 
11.2 1,306 0 1,265 0 
11.2 4,691 0 1,366 0 
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Table ?. (Continued) 
Plan Price levels Net Enterprises used level Pork Beef 
number nork beef revenue unit amount production product; 
cwt^  cwt^  
6 $12.00 $21.00 $2,000 
12.00 22.00 1,953 
8 12.00 23.00 2,156 
12.00 24.00 2,361 
10 12.00 26.00 2,729 
11 12.50 20.00 2,000 
CS 
CCOÎfL 
COI'M 
Hogs: four-litter. I® 
Pasture fed calf I 
Beef cow 1° 
C 
CS 
CCOÎ^ U 
com g 
Hogs ; four-litter I 
Pasture fed calf I 
G 
CGOM2 
COM 
-rd Drylot fed calf I ^ 
Pasture fed calf I 
C 
CCOMg 
COM 
Drylot fed calf I , 
Pasture fed calf I 
Beef cow 1^ 
C 
CCOIL 
COMM 
_d Drylot fed calf I , 
Pasture fed calf I 
Beef cow 1° 
C 
CCOM2 
COM 
Hogs ; four Utter, l" 
Pasture fed calf I 
Beef cow 1° 
acre 29 
acre 13 
acre 16 
sow 4 
head 2 
acre 5 
acre 25 
acre 13 
acre 16 
sow 4 
head 10 
acre 29 
acre 13 
acre 16 
head 25 
head 7 
acre 29 
acre 13 
acre 16 
head 29 
head 2 
cow 2 
acre 29 
acre 13 
acre 16 
head 29 
head 2 
acre 29 
acre 13 
acre 16 
sow 9 
head 2 
137 28 
137 100 
326 
321 
321 
310 22 
Beef limitational resources Corn 
production pork beef sold 
cwt^  cwt^  
Hay and Investment Chattel Labor Labor 
rotation off farm credit sold hired 
pasture (man hour) 
acre 
28 portable free pasture 170 11.2 $4,691 $0 1,366 0 
feed 
facilities 
100 portable feed 0 11.2 4,142 0 1,368 0 
feed 
facilities 
326 cropland 0 11,2 1,306 0 1,265 
321 cropland and 0 11,2 1,010 0 1,219 
beef housing 
321 cropland and 0 11.2 1,010 0 1,219 0 
beef housing 
22 cropland cropland 0 11.2 4,321 0 1,298 0 
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Table 7. (Continued) 
Plan Price levels Net Enterprises used Level Pork Eeei 
number pork beef revenue unit amount production product 
cwt^ cwt® 
12 $12.50 $21.00 $2,000 
13 12.50 22.00 2,021 
14 12.50 23.00 2,187 
15 12.50 24.00 2,361 
16 12.50 26.00 2,729 
17 13.00 20.00 2,000 
CS.... 
CCOIL 
comr 
Hogs : four-litter 
Pasture fed calf I 
Beef cow 1° 
C 
CS 
CCO% 
com 
Hogs: four-litter I® 
Pasture fed calf I 
C 
CCOMg 
com 
Hogs: 
Drylot fed calf 
Pasture fed calf I 
four-litter I® 
C 
CCOMg 
com , 
Drylot fed calf I , 
Pasture fed calf I 
Beef cox^ 
C 
CCOMg 
com 
Drjlot fed calf I., 
Pasture fed calf I 
Beef cow 
C 
CCOIXL 
comr 
Hogs: four-litter 
Beef cow 
acre 29 
acre 13 
acre 16 
sow 6 
head 2 
cow 3 
acre 5 
acre 25 
acre 13 
acre 16 
sow 4 
head 10 
acre 29 
acre 13 
acre 16 
sow 4 
head 11 
head 8 
acre 29 
acre 13 
acre 16 
head 29 
head 2 
cow 2 
acre 29 
acre 13 
acre 16 
head 29 
head 2 
cow 2 
acre 29 
acre 13 
acre 16 
sow 10 
cow 4 
190 26 
137 100 
137 193 
321 
321 
320 12 
3i*k Eeef Limita-tional resources Corn 
action production pork beef sold 
wt^ cwt^ cwt®' 
Hay and Investment Chattel Labor Labor 
rotation off farm credit sold hired 
pasture (man horir) 
acre 
90 26 feed feed 0 11.2 $4,321 $0 1,298 
37 100 portable feed 0 11.2 4,142 0 1,368 0 
feed 
facilities 
37 193 portable cropland 0 11.2 2,736 0 1,233 0 
feed 
facilities 
0 321 cropland and 0 11.2 1,010 0 1,219 0 
beef housing 
facilities 
0 321 cropland and 0 11.2 7^9 0 1,219 0 
beef housing 
facilities 
20 12 central 
farrowing 
facilities 
cropland 0 11.2 0 1,100 0 
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Table ?• (Continued) 
Plan Price levels Net Enterprises used Level Pork Beef 
number pork beef revenue unit amount production produeti 
cwt® cvt®' 
18 $13.00 $21.00 $2,283 • C acre 29 306 22 
CCOM? 
coM<r 
Hogs: four-litter I® 
Pasture fed calf I 
Beef cow IP 
19 13.00 22,00 2,283 C acre 29 306 22 
CCOIL 
coM-r 
Hogs: four-litter,] 
Pasture fed calf Ï 
Beef cow I 
20 13.00 23.00 2,255 C acre 29 137 193 
CCOÎL 
COHC 
Hogs : f our-litt^ I® 
Drylot fed cslf 
Pasture fed calf 1 
21 13.00 24.00 2,404 C acre 29 137 193 
CCOM2 
COî#I 
Hogs: four-litter 
Drylot fed^calf I 
Beef cow I 
22 13.00 26,00 2,729 C acre 29 0 321 
CCOIL 
coi#r 
Drylot fed calves I , 
Pasture fed calves I 
Beef cow 1° 
23 14.00 22.00 2,607 C acre 29 323 14 
OCOM^ 
COWL 
Hogs ; four-litter 
Beef cow I® 
acre 13 
acre 16 
sow 9 
head 2 
cow 3 
acre 13 
acre 16 
sow 9 
head 2 
cow 3 
acre 13 
acre 16 
sow 4 
head 11 
head 8 
acre 13 
acre 16 
sow 4 
head 18 
cow 3 
acre 13 
acre 16 
head 29 
head 2 
cow 2 
acre 13 
acre 16 
sow 10 
Beef Limitational resources Corn 
production pork beef sold 
cwt^  cwt^  
Hay and Investment Chattel Labor Labor 
rotation off farm credit sold hired 
pasture (man hour) 
acre 
22 cropland cropland 0_ 11.2 $3,403 $0 1,124 0 
22 cropland cropland 0 11.2 3,403 0 1,124 0 
193 cropland cropland 0 11.2 2,736 0 1,233 0 
193 cropland cropland 0 11.2 2,390 0 1,156 0 
321 cropland and 0 11.2 749 0 1,219 0 
beef housing 
facilities 
14 cropland cropland 0 11.2 3,166 0 1,100 0 
56 
Table ?• (Continued) 
Plan Price levels Net Enterprises used level Pork B 
revenue unit amount production prod 
cwt^ c 
24 $14.00 $23.00 $2,610 
25 14.00 24.00 2,632 
26 14.00 26.00 2,767 
C 
CCOIL 
com 
Hogs : four-litter 
Pasture fed calf I 
Beef cow 1° 
C 
OCOVu 
com 
Hogs: four-litter 
Pasture fed calf I 
Beef cow 1° 
C 
CCO)L 
comi 
Hogs : four-litter 
Drylot fed calf 
Beef cow 
acre 29 
acre 13 
acre 16 
sow 9 
head 2 
cow 3 
acre 29 
acre 13 
acre 16 
sow 9 
head 2 
cow 3 
acre 29 
acre 13 
acre 16 
sow 4 
head 18 
cow 3 
306 
306 
137 
Beef lômitational resources Corn Hay and Investment Chattel Labor Labor 
a production pork beef sold rotation off farm credit sold hired 
cwt^ cvrt®' pasture (man hour) 
acre 
22 cropland cropland 0 11.2 $3,403 $0 1,124 0 
22 cropland cropland 0 11.2 3» 403 0 1,124 0 
184 cropland cropland 0 11.2 2,254 0 1,156 0 
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Factors limiting pork production include crop land," 
portable feeding facilities, central farrowing facilities, 
and feed availability. The first factor, cropland, is the 
most important since it is the limitational resource in nine 
out of the seventeen solutions where pork is produced. It 
is not profitable to buy com, which is necessary to over­
come the cropland limitation and expand pork (and beef) pro­
duction, given pork, beef, and com buying prices assumed. 
The second factor, i.e., the non-availability of additional 
portable feeding facilities limits pork production in five 
plans. Price situations in these five cases are such that in­
vestment in additional portable feeding facilities is not pro­
fitable. Peed, and central farrowing facilities are the least 
important limitational resources, each of them is effective in 
one plan only. 
In all the plans where pork is produced, only one activ­
ity is utilized, namely, the four-litter central farrowing-
portable finish enterprise. Two factors are cited to explain 
why this enterprise is the only one used. First, it is the 
T^hroughout this analysis, ^ enever cropland is mentioned 
as the limitational resource, it will mean that crop rotations 
utilized are such that the maximum amount of feed is produced 
given the acreage of the cropland available. Thus it can well 
be said that feed is the limitational resource. Yet this ex­
pression is reserved to be used when feed is limitational 
îrtiile an additional amount can be produced if price situations 
favors the shift from extensive to Intensive com producing 
rotations 
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most efficient enterprise that utilizes the available types 
of facilities. Secondly, in nine out of the seventeen solu­
tions in which pork is produced, more pork can be produced 
before hog facilities become limitational. In the other eight 
solutions the quantities of pork produced necessitate invest­
ment in small number of portable feeding facilities. None of 
these plans Includes quantities of pork larger than what can 
be produced by utilizing the available central farrowing fa­
cilities. That is to say no investment in farrowing facili­
ties are carried out in any optimum plan. If this has hap­
pened other hog ent ises may have been utilized. 
Beef production 
Beef production is profitable under all price combina­
tions considered. It is produced by three activities, none 
of which includes silage in the diet. They are the low-me­
chanized drylot calf fattening enterprise, the low-mechanized 
pasture calf fattening enterprise, and the beef cow enter­
prise. The availability of free pasture,^  or the high ratio 
of pasture to com and com equivalents are among the factors 
favoring the use of the pasture calf fattening enterprises. 
Pasture is said to be free if it is produced at no al­
ternative cost. Therefore, pasture is free if it is produced 
either on twenty-five percent of the acreage of Class II land 
or on fifty percent of the acreage of Class III land. Per­
manent pasture is also free 
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This means that whenever pork is produced pasture calf fatten­
ing activities are favored since pork production utilizes 
very little pasture (other things being equal). Pasture calf 
fattening enterprises, as compared to drylot calf fattening 
enterprises, may also be favored by low beef prices since 
low beef prices mean low imputed prices for com used in beef 
production. 
Low beef prices, for the same reason, favor also the use 
of beef cow enterprises. Yet to some extent, beef cow enter­
prises are also favored by high beef prices. This is ex­
plained by two factors. First, high beef prices raise the im­
puted price of com, and hence induce the use of the drylot 
fed calf enterprises. If the amounts of com and pasture allo­
cated to beef production are such that some pastu^ gk^ l^ g^  
main non-used if the only beef producing activitjSjjjWl^ rs the 
drylot fed calf enterprise, the beef cow enterprise (or the 
pasture fed calf enterprise) is used to complement the former 
enterprise. Secondly, some interdependence is assumed in 
this study between the price of beef and the purchase price 
of calves. It is assumed that whenever beef price increases, 
the purchasing price of calves increases, with the margin 
between the two prices remaining constant.^  Hence, keeping 
T^he functional relationship is represented by z. = $1.13 
+ Xo where x, is the price of calf per cwt., and X2 is the 
price of choice grade beef per cwt 
6o 
everything constant but beef and calf purchasing prices, high­
er beef prices mean higher calf purchasing prices. There­
fore producing calves to be fed out on the farm (through beef 
cow enterprises) may be more profitable than buying them at 
the higher price. 
Limitational resources for beef production include crop­
land, beef housing facilities, feed availability and free 
pasture. In most of the plans, cropland is either among the 
limitational resources, or it is the only one. Feed is limi­
tational in four plans, in which the farm can produce more 
feed if beef and/or pork prices are higher. The need for 
more beef housing facilities is another factor that limits 
beef production in five optimum plans. Pasture is limitational 
in four optimum plans. 
Crop rotations 
The effect of the change in pork and beef prices upon 
the crop rotations utilized is also presented in Table 7, 
Low beef and pork prices decrease the imputed price for corn, 
causing soybeans production to be more profitable than com 
production. In such situations the rotation corn-soybeans 
(CS) is applied to all the acreage of Class I land. On the 
other hand, high beef and pork prices induce the use of the 
continuous com rotation. Therefore, the levels of beef and 
pork prices, along with the resources situations, determine 
61 
whether CS, C, or a combination of them is applied to Class I 
land. The rotations corn-com-oat s-meadow (CCOM2) ^.nd corn-
oats-meadow-meadow (COMM) are the only rotations used on 
Classes II and III land respectively, regardless of beef or 
pork prices. They are the rotations that produce the maximum 
amount of feed on these types of land. 
Optimum Plans for Farm 202 
Farm 202 is the typical medium size farm of Area 2, It 
consists of one hundred and thirty-four acres of cropland, 
and eleven acres of permanent pasture. The cropland acreage 
includes sixty-seven acres of Class I land, thirty acres of 
Class II land, and thirty-seven acres of Class III land. The 
operators* capital is $12,725 in cash. He can borrow up to 
$3,768 against chattel collaterals. Hog facilities available 
on the farm consist of twelve central farrowing units, four 
portable farrowing units, fifty-seven confinement feed units, 
and one hundred and ten portable feed units. Beef facilities 
include thirty-one beef housing units and seventy-one high-
mechanized feeding units. Additional facilities can be had by 
investment, if necessary. 
Optimum plans for Farm 202 are presented in Table 8. The 
Table shows that (contrary to Farm 202 where capital is not 
among the factors limiting beef or pork production) capital is 
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Table 8, Optimum plans for Farm 202 
Plan Price levels Net Enterprises used Level Pork Beef 
number pork beef revenue unit amount production production 
cwt^ cwt^ 
1 $11.50 $20,00 $4,000 CS acre 6? 0 62 
CC01% acre 30 
COM U acre 37 
Pasture fed calf rr head 5.4 
Beef cow 
2 11.50 21.00 4,000 CS acre 67 0 62 
CCOMg acre 30 
COM4 acre 37 
Pasture fed calf head 5.4 
Beef cow cow 8 
3 11.50 22.00 5,000 OS acre 67 0 491 
CCOIL acre 30 
comr acre 37 
Drylot fed calf II 1 head 31.8 
Pasture fed cpJlf n head 15.9 
4 11.50 23.00 5,000 C acre 59 0 716 
CS acre 8 
CCOMg acre 30 
com acre 37 
Drylot fed calf H ^ head 58.7 
Pasture fed calf H head 10.9 
5 12.00 20.00 4,000 CS acre 67 250 53 
CCQ)L acre 30 
comT acre 37 
Hogs : four-litter I sow 8 
Pasture fed calf 11° head 4,6 
Beef cow 1° 
^Hundredweight 
^Ko silage high mechanized pasture fed calf enterprise 
silage beef cow enterprise 
"^No silage high mechanized drylot fed calf enterprise 
^Four-litter central farrowing-portable feed enterprise 
: Beef 
;ion production 
^ cwt^ 
limitational resources 
pork beef 
Corn 
sold 
cwt^ 
Hay and 
rotation 
pasture 
acre 
Off farm 
investment 
Chattel 
credit 
Labor Labor 
sold hired 
(man hour) 
62 free pasture 1,519 26 $9,507 $0 1,507 0 
62 free pasture 1,519 26 9,507 0 1,507 0 
491 -— beef housing 11 26 4,566 0 1,375 0 
716 —- capital 0 26 0 0 1,187 0 
53 portable free pasture 
feed 
657 26 8,878 0 1,158 0 
facilities 
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Table 8. (Continued) 
Plan Price levels Net Enterprises used Level Pork Beef 
number pork beef revenue unit amount production production 
cwt^  cwt^  
6 $12.00 $21,00 $^ ,000 
12.00 22.00 4,507 
8 12.00 23,00 4,898 
12.00 24.00 5,295 
10 12.00 26.00 6,177 
CS 
CCOjXL 
com 
Hogs: four-litter I® 
Pasture fed calf 11^ 
Beef cow 1^ 
CS 
CCQjylg 
COMM 
Hogs ; four-litter,I® 
Drylot fed calf H 
Pasture fed calf H 
C 
CS 
CCOb-L 
comr , 
Drylot fed calf H , 
Pasture fed calf U 
C 
CS 
CCOÎL 
comr 
Drylot fed calf 
Pasture fed calf II 
C 
CCOI^  
COM4 ^ 
Drylot fed calf 
Pasture fed calf x 
Beef cow 1° 
acre 67 250 
acre 30 
acre 37 
sow 8 
head 4.6 
acre 67 3 
acre 30 
acre 37 
sow .1 
head 31.8 
head 15.9 
acre 58.8 0 
acre 8.2 
acre 30 
acre 37 
head 58.7 
head 10.9 
acre 62.8 0 
acre 4,2 
acre 30 
acre 37 
head 60.5 
head 10.5 
acre 67 0 
acre 30 
acre 37 
head 71 
head .1 
cow 4.1 
53 
491 
716 
731 
736 
p No silage low mechanized pasture fed calf enterprise 
Beef ïimitational resources Corn 
ion production pork beef sold 
cwt^  cwt^  
Hay and Off farm Chattel Labor Labor 
rotation investment credit sold hiired 
pasture (man hour) 
acre 
53 portable free pasture 657 26 $8,878 $0 1,158 0 
feed 
facilities 
491 feed beef housing 0 26 4,556 0 1,370 
facilities 
716 -— capital 0 26 0 0 1,187 
731 high mechan- 0 26 0 606 1,174 0 
ized feeding 
facilities 
736 cropland 0 26 0 2,074 1,053 0 
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Pable 8. (Continued) 
Plan Price levels Net 
number pork beef revenue 
Enterprises used Level Pork 
unit amount production 
cwt^  
Beef 
product: 
cwt^  
11 $12.50 $20.00 $5,000 
12 12.50 21.00 5,000 
13 12.50 22.00 4,844 
14 12.50 23.00 5,073 
CS acre 
CCOM_ acre 
COMr acre 
Hogs: four-litter I sow 
Hogs : four-litter H^sow 
Pasture fed calf II 
Beef cow 1^ 
CS 
CCOTVL 
COMi 
Hogs: 
Hogs: four-litter 
Pasture fed calf II 
four-litter I 
Beef cow I® 
C 
CS 
CCOM 
comr 
Hogs : four-litter I 
Drylot fedgCalf II 
Beef cow I 
C 
CGOI'L 
COH-i 
Hogs; four-litter.1® 
Pasture fed calf II 
67 
30 
37 
8 
4 
head 4.6 
cow 7 
acre 67 
acre 30 
acre 37 
sow 8 
'SOW 4 
head 4.6 
cow 7 
acre 46.1 
acre 20.9 
acre 30 
acre 37 
sow 7.6 
head 39.2 
cow 5.5 
acre 67 
acre 30 
acre 37 
sow 7.6 
head 37 
head 11.8 
400 53 
400 53 
252 408 
252 503 
15 12.50 24.00 5,330 C 
CCOÏL 
comr 
acre 
acre 
acre 
four-litter^I® sow Hogs: 
Drylot fed calf II 
Pasture fed calf II 
head 
head 
67 
30 
37 
1.8 
56.2 
10.6 
61 688 
%our-litter central farrowing-confined feed enterprise 
Beef Limitational resources Corn 
ion production pork beef sold 
cwb^  cwt^  
Hay and Off farm Chattel Labor Labor 
rotation investment credit sold hired 
pasture (man hour) 
acre 
53 central far- free pasture 128 
rowing and 
confined 
feed facili­
ties 
26 $8,214 $0 946 
53 central far- free pasture 128 
rowing and 
confined 
feeding fa­
cilities 
26 8,294 0 946 
408 portable 
feeding 
facilities 
beef housing 
facilities 
26 4,019 0 898 
503 portable 
feeding 
facilities 
crooland 26 3,104 0 978 
688 capital capital 26 0 1,117 
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Table 8, (Continued) 
Plan Price levels Net Enterprises used level Pork 
number pork beef revenue unit amount production 
cwt®-
16. $12.50 $26.00 $6,177 
CCOl^  
com 
Drylot fed calf ig 
Pasture fed calf j. 
Beef cow 1^ 
17 13.00 20.00 5,000 CS 
CCOMp 
COHK 
Hogs: four-litter I 
Hogs : four-litter 11 
Hogs: two-litter I*, 
Pasture fed calf II 
Beef cow I^ 
18 13.00 21.00 5,000 CS 
CCOM 
com: 
Hogs : four-litter I® 
Hogs : four-litter II^sow 
Hogs : two-litter I 
Pasture fed calf II 
Beef cow 1° 
19 13.00 22.00 5,115 C 
CCOMp 
com 
Hogs : four-litter I® 
Hogs : four-litter 11^ 
Drylot fed calves II 
Beef cow 1° 
20 13.00 23.00 5,308 C 
CCOI^  
co:% 
Hogs ; four-litter 
Hogs ; four-litter II^sow 
acre 67 0 
acre 30 
acre 37 
head 71 
head .1 
cow 4.1 
acre 67 430 
acre 30 
acre 37 
sow 8 
'sow h 
sow .1 
head h.kr 
cow 7 
acre 67 430 
acre 30 
acre 37 
sow 8 
'sow 4 
sow .1 
head 4.4 
cow 7 
acre 67 
acre 30 
acre 37 
sow 8 
'sow 4 
head 32.8 
cow 6 
acre 67 331 
acre 30 
acre 37 
sow 7.6 
'SOW 2.4 
^^Two-litter all-portable enterprise 
î Beef Idmitational resources Corn 
:ion production pork beef sold 
^ civt^  cwts-
Hay and Off farm Chattel Labor Labor 
rotation investment credit sold hired 
pasture (man hour) 
acre 
736 cropland 0 26 $ 0 $2,074 1,053 
51 feed feed 0 26 8,008 0 897 0 
51 feed feed 0 26 8,008 0 897 
408 cropland beef housing 0 26 3,527 0 782 0 
facilities 
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Plan Price levels Net • Enterprises used Level Pork Beef 
number pork beef revenue unit amount production producjii 
cwt^ CXvt 
Dryiot fed calf 11*^ head 39.2 
Beef cow I® acre 5*5 
21 $13.00 $24.00 $5,474 C acre 6? 252 503 
CCOM2 acre 30 
com acre 3? 
Hogs: four-litter I® sow 7.6 
Dryiot fed c?J.f II head 37 
Pasture fed calf H head 11.8 
22 13.00 26.00 6,177 C acre 6? 0 736 
GCOî'L acre 3O 
COI#i , acre 37 
Dryiot fed calf head 71 
Pasture fed calf head .1 
Beef coif 1° cow 4.1 
23 14.00 22.00 5,799 C acre 67 705 42 c
ccoyi2 acre 30 
com acre 37 
Hogs: four-litter I® sow 14.1 
HopS: four-litter Ti^sow 4 
Hogs: two-litter I, sow 14 
Pasture fed cslf II head 3.6 
Beef  a o x - r  I" c o w  5 * ^  
24 14.00 23.00 5,847 C acre 6? 663 79 c 7i acre 30 i acre 37 
Hogs; four-litter I®, ^sow 12.8 
Kogs: four-litter 'sow 4 
Hogs; t-wo-litter ] sow 4 
Dryiot fed calf II head 7.1  
Beef cow I cow 6.7 
25 14.00 24.00 5,929 C acre 6? 396 343 
CCOIC sere 30 
com acre 37 
Hogs: four-litter I sow 8 
Hogs; four-litter II^sow 4 
rk Eeef Limi-tational resources Corn 
ction production pork beef sold 
CXvt cwt^  
Hay and Off farm Chattel Labor Labor 
rotation investment credit sold hired 
pasture (man hour) 
acre 
503 portable 
feeding 
facilities 
cropland 26 $2,888 $0 978 
736 cropland 26 2,074 1,053 
42 portable 
farroT'Jing 
and confined 
feeding fa.-
cilities 
cropland 26 4,307 523 0 
79 portable 
farro-wing 
and confined 
feeding fa­
cilities 
cropland 26 4,287 519 0 
343 central 
farrowing 
facilities 
cronlan-d 26 3,976 0 726 0 
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Table 8. (Continued) 
Plan 
number 
Price levels 
pork beef 
Net 
revenue 
Enterprises used Level Pork 
unit amount production 
cwt® 
Beef 
product!' 
cwt^  
26 $14.00 $26.00 $6,361 
Drylot fed calf II 
Beef cow 1° 
CCOM 
com 
Hogs ; four-litter J 
Drylot fed calf 11° 
Beef cow I® 
head 32.8 
cow 6 
acre 67 
acre .30 
acre 37 
sow 7.6 
head 47.1 
cow 4.8 
252 489 
Beef Limitational resources Corn 
production pork beef sold 
cwt^  
Hay and Off farm Chattel Labor Labor 
rotation investment credit sold hired 
pasture (man hour) 
acre 
489 portable cropland 0 26 $1,854 $0 85I 0 
feed 
facilities 
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limitational in three cases,^  plans 4, 8, and I5. In these 
plans the operator can borrow additional capital if it is 
profitable to expand beef production, pork production, or 
both, since he has chattel collaterals that enable him to 
borrow up to $10,190 in optimum plans 4 and 8, and $10,0^ 9 in 
optimum plan I5. 
On the other hand labor is not among limitational re­
sources. The operator has never used all the labor available, 
neither has he hired labor in any of the labor periods 
(months). 
Another feature that shows itself in Table 8 is that 
cropland is among the most important limitational resources. 
In twelve out of the twenty-six optimum plans, pork production, 
beef production, or both is limited by the amount of feed 
that can be produced from the one hundred and forty-five acres 
of cropland available. The operator has the opportunity to 
buy com, and thus free part of the land to produce more pas­
ture if needed, yet the high purchase price of com relative 
to pork and beef prices, renders buying corn to expand pork 
and/or beef production nonprofitable. 
T^hroughout this study whenever it is stated that capital 
is limitational, it will mean that price situations do not 
favor borrowing at the assumed rate of interest (seven per­
cent). This means that the marginal value product of pork, 
beef, or both, is less than the interest rate. Thus the term 
"capital is limitational" is synonymous for our purposes with 
the term "interest rate is limitational" 
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Pork production 
Pork is not produced in nine out of the twenty-six opti­
mum plans of Farm 202. These are the plans where pork prices 
are $11.50 irrespective of the level of beef prices, $12.00 
provided that beef prices are $23.00 or higher, $12.^ 0 pro­
vided that beef prices are $26.00 or higher, and $13.00 pro­
vided that beef prices are $26.00 or higher. This means 
that the level of $11.50 per cwt. of pork is low to the ex­
tent that it renders pork production non-competitive with beef 
production. It starts to be competitive only when its prices 
reach the level of $12.00 per cwt. 
The lack of additional feeding facilities is the most im­
portant limitational resource for pork production on Farm 202, 
since they limit pork production at two hundred and fifty-two 
cwt. in eleven out of the seventeen plans where pork is pro­
duced. Farrowing facilities are limitational in six plans, 
feed in three plans, cropland in two plans, and capital in 
one plan. 
Three enterprises are used to produce pork: the two-lit­
ter all-portable enterprise, the four-litter all-confined 
enterprise, and the four-litter central farrowing-portable 
feeding enterprise. The first enterprise is used in optimum 
plans 1?, 18, 23, and 24 vrtiere pork prices are high relative 
to beef prices. The use of this enterprise is induced by the 
relatively high pork prices, and the use of all the available 
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central farrowing facilities along with the existence of port­
able farrowing facilities on the farm. It is used to the 
limit of the available portable farrowing facilities in opti­
mum plans 23 and 24, .while it is used very extensively in 
optimum plans I7 and 18. 
The second enterprise (the four-litter all-confined) is 
also used in the optimum plans where pork prices are favor­
able relative to beef prices. Factors that induce the use 
of this enterprise include favorable pork prices, the use of 
all the available portable feeding facilities, and the exis­
tence of confined feed facilities. This enterprise is used 
to the limit of the existing central farrowing facilities in 
most of the plans where it is used. 
In all optimum plans where pork is produced, the four-
litter central farrowing-portable finishing enterprise is 
used to produce either all or the largest part of it. Factors 
that limit the use of this enterprise include the exhaustion 
of the portable feeding facilities, or the central farrowing 
facilities along with the existence of the confined feeding 
or portable farrowing facilities on the farm. 
Beef production 
The most important factor that limits beef production on 
Farm 202 Is the amount of feed that can be produced on the one 
hundred and forty-five acres of cropland. This factor (crop­
71 
land) is effective in twelve plans out of the twenty-six plans 
shown in Table 8. Other limiting factors include free pas­
ture (six plans), beef housing facilities (four plans), capi­
tal (four plans), feed (two plans), and high-mechanized facil­
ities (one plan). 
Beef is produced by four different enterprises, all of 
which exclude silage from the diet. They are the high-mechan-
ized drylot and pasture calf fattening enterprises, the low-
mechanized pasture calf fattening enterprise, and the beef cow 
enterprise. The first two enterprises are the most important, 
and are used either jointly or separately in all the plans. 
The fourth enterprise, i.e., the beef cow is next in impor­
tance. The intensity of the use of any of these three enter­
prises is a function (other things being the same) of three 
factors. These factors are beef prices, availability of free 
pasture and its quantity relative to com and corn equiva­
lents, and the amount of pork produced on the farm. Higher 
beef prices increase the imputed value of com and com equi­
valents relative to its market price, and thus induce the use 
of the drylot calf enterprise. Lower beef prices work on the 
other direction, and make it more profitable to market com 
instead of using it as an intermediate product. Such a situ­
ation induces the use of pasture fed calf and beef cow enter­
prises. lîie beef cow enterprise (as mentioned earlier) may 
also be induced by higher beef prices. 
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The second factor, i.e., the availability of large amounts 
of free pasture (for beef production) relative to corn and 
corn equivalents induces the use of the pasture calf fattening 
and the beef cow enterprises. The third factor works indirect­
ly. The production of pork uses veiy little pasture as com­
pared to com and com equivalents. Therefore, given certain 
amounts of pasture and com, the larger the amount produced 
of pork, the higher will be the amounts of pasture left re­
lative to corn. Such a situation induces the use of the pas­
ture calf and the beef cow enterprises. 
The low-mechanized pasture calf fattening enterprise is 
used only when all the high-mechanized facilities available 
—y 
on the farm are used. The factor influencing its use is that 
it is cheaper in the short run to invest in low rather than 
high-mechanized facilities. 
Crop rotations 
Table 8 shows that crop rotations used on cropland of 
Classes II and III are the same in all plans regardless of 
the levels of beef and pork prices. The only rotation applied 
on Class II land is corn-com-oats-meadow (CCOM2) which is 
the one that produces the maximum amount of corn and com e-
quivalents on this type of land. The same thing is true re­
gaining the rotation corn-corn-oats-meadow (COMM) which is 
the only one applied to Class III land. Regarding Class I 
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land, two rotations are used; the continuous corn (C) and the 
corn-soybeans rotations (CS). The former is the only one 
used whenever pork and/or beef prices are high, and no 1imi­
tât ional resource becomes effective before feed; otherwise 
either the second rotation is the only one used or a combina­
tion of the two rotations is applied. 
Optimum Plans for Farm 203 
Large farms of Area 2 are represented by the typical 
Farm 203. Its size is two hundred and seventy-six acres of 
cropland, and forty-one acres of pasture land. The cropland 
consists of one hundred and thirty-seven acres of Class I, 
sixty-two acres of Class II, and seventy-seven acres of Class 
III. The capital available for the operator-is $28,780. He 
has chattel collaterals that can be used for borrowing an 
additional $5*502. Hog facilities available consist of seven­
teen central farrowing units, eleven portable farrowing units, 
seventy-six confinement feeding units, and one hundred and 
sixty-one portable feeding units. Beef facilities consist of 
fifty-one units of beef housing, and one hundred and twenty-
seven units of high-mechanized feed facilities. Additional 
facilities of the same types and other types can be obtained 
by investment, if needed. 
Table 9 presents the optimum plans for Farm 203. It 
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Table 9. Optimum plans for Farm 203 
Plan Price 
number pork 
levels 
beef 
Net 
revenue 
Enterprise used Level 
unit amount 
Pork Beef 
production production 
cirt.® cvrt^ 
liir 
P 
1 $11.50 $20.00 $ 9,000 CS acre 137 0 151 
CCOMg acre 62 
com acre 77 
Pasture fed 
calf 11° head 13 
Beef cow I*' cow 19 
2 11.50 21.00 9,000 GS acre 137 0 188 
CCOMg acre 62 
corn acre 77 
Drylot calf II head 16,2 
Beef cow I® cow 24 
3 11.50 22.00 10,000 CS acre 137 0 808 
CCOî'L acre 62 
GOmi acre 77 
Pasture fpd 
calf II'^ head 47.2 
Drylot fed calf II head 31.3 
4 11.50 23.00 11,000 C acre 83 0 1,316 
CS acre 54 
CCO^L acre 62 
com acre 77 
Drylot fed calf II head 114.2 
Pasture fed 
calf 11^ head 12.8 
Beef cow I*^ cow 9 
5 12.00 20.00 9,000 CS acre 137 370 138 port 
CCOM acre 62 feed 
COMKT acre 77 faci 
Hogs: four- , 
litter I^ sow 11 
^•Hundredweight 
^The no silage high-mechanized pasture fed calf enterprise 
'^The no silage beef cow enterprise 
^The four-litter central farrowing-portable feed enterprise 
lâinitational resources Corn Hay and Off farm Chattel Labor Labor hired 
ion pork beef solg rotation investment credit sold April July November 
cwt pasture man man hour 
acre hoiir 
free 3,051 54 $21,745 $ 0 946 91 
pasture 
free 2,863 5^ 20,61? 0 788 109 
pasture 
beef 815 5^ 15,089 0 934 71 0 0 
housing 
facilities 
high beef 0 54 3.314 0 281 115 0 0 
mechanized 
facilities 
and feed 
portable 
feeding 
facilities 
free 1,791 54 20,762 0 471 125 0 0 
pasture 
Table 9- (Continued) 
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Plan Price levels Net Enterprises used Level Pork Beef 
number -pork beef revenue unit amount production production 
CWt^  CTft^  
cow 18 
acre 137 
acre 62 
acre 77 
sow 11 
head 14.8 
cow 22 
acre 137 
acre 62 
acre 77 
sow 6.9 
head 34.7 
l^head 43.7 
Pasture fed calf I® head 11.9 
Beef cow 
6 $12.00 $21.00 $10,000 CS 370 172 po 
CCOlig in 
comr 
Hogs : four- , 
litter 1° 
Drylot fed^calf II 
Beef cow I 
7 12.00 22.00 9,760 CS 227 808 fe 
CCOÎ-L 
comr 
Hogs ; four- . 
litter I 
Drylot fed calf II 
Pasture fed calf Il^he
8 12.00 23.00 10,532 C acre 83 0 1,316 
CS acre 5^ 
GGOî*^ acre 62 
COÎ#r acre 77 
Drylot fed calf II head 114.2 
Pasture fed calf Il^head 12.8 
Beef cow 1° cow 9.1 
9 12.00 24.00 11,312 C acre 134.3 0 1,535 
CS 
CGOÎL 
com/ 
Drylot fed calf II , 
Pasture fed calf II 
Pasture fed calf I® 
10 12.00 26.00 12,997 C acre 137 0 1,545 
CCOMg 
comr 
acre 2.7 
acre 62 
acre 77 
head 118.2 
'head 8.8 
head 22 
acre 62 
acre 77 
head 119.4 
®The no silage low-mechanized pasture fed calf 
Beef Limitational resources Corn Hay and Off farm Chattel Labor Hired labor 
production pork beef sold rotation investment credit sold April July November 
cwt^ cwt®- pasture man man hour 
acre hour 
172 portable feed- free 1,819 54 $ 1,973 $ 0 327 142 0 
ing facilities pasture 
808 feed beef 0 54 14,245 0 608 96 0 0 
housing 
facilities 
1,316 November 0 54 3,314 0 281 115 0 0 
labor 
and high 
beef feed­
ing facili­
ties 
1,535 capital 0 54 0 0 278 96 0 35 
1,545 July labor 0 54 
and crop­
land 
0 1,524 268 97 0 38 
Table 9» (Continued) 
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Plan Price levels Net Enterprises used Ijevel Pork Beef limi 
number pork beef revenue unit amount production production pc 
cwt® cwt^ 
Pasture fed calf Il^head 7.6 
Pasture fed cslf I® head 23 
11 $12.50 $20.00 $10,000 CS acre 137 540 138 centre 
CCOD'^ acre 62 portal 
com acre 77 feedir 
Hogs: fovjr- ciliti 
litter 1° sow 11 
Hogs: four- . 
litter II , sow 5-
Pasture fed calf 11 head 11.9 
Beef -rV cow I cow 18 
12 12.50 21.00 10,000 CS acre 137 540 172 centra 
CCOïk acre 62 portât 
COÎ#i acre 77 feedir 
Hogs: four- J ciliti 
litter I sow 11 
Hogs: four-
litter 11^ sow 5 
Drylot fed calf II head 14.8 
Beef cow 1 cow 22 
13 12.50 22.00 10,244 CS acre 137 461 525 feed s 
CCOBL acre 62 snnual 
COMi acre 77 
Hogs: four-
litter I sow 11.2 
Hogs : four-
litter II sow 2.8 
Drylot fed calf H •j-head 49.2 
Pasture fed calf II head .2 
Beef cow I cow 18.9 
14 12.50 23.00 10,657 C acre 137 367 1,188 portât 
CCOKL acre 62 feedir 
coi#r acre 77 facili 
^The four-litter central farrowing-central finish enterprise 
Beef limitational resources Corn Hay and Off farm Chattel Labor Hired labor 
oduction pork beef sold rotation investment credit sold April July November 
cwt^ cwt^ pasture man 
acre hour 
138 central and free 1,146 5^ $20,091 $ 0 23O l4l 0 0 
portable pasture 
feeding fa­
cilities 
172 central and free 973 54 19,000 0 85 I58 0 0 
portable pasture 
feeding fa­
cilities 
525 feed and beef hous- 0 14,889 0 0 164 0 0 
snnual labor ing facili­
ties and 
annual 
labor 
,188 portable cropland 0 5^ 6,010 0 114 86 0 33 
feeding 
facilities 
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Table 9. (Continued) 
Plan Price levels l>'et Enterprises used Level Pork Beef 
number pork beef revenue unit amount production production 
C"Wt^ cwt®' 
Hogs : two-
litter II sow 11,2 
Drylot fed calf II , head 82,3 
Pasture fed calf II head 33 
15 $12,50 $24.00 $11,320 C acre 137 13 1,533 cro 
CCOBL acre 62 and 
CO#i acre 77 cap 
Hogs: two-
litter 11^ sow .4 
Drylot fed calf II , head 118,1 
Pasture fed calf II head 8.9 
Pasture fed calf I head 21,8 
16 12,50 26,00 12,997 C acre 137 0 1,545 
CCOÎ-t acre 62 
COî-&f^ acre 77 
Drylot fed calf II head 119.4 
Pasture fed calf II head 7.6 
Pasture fed calf I^ head 23 
17 13.00 20.00 10,000 CS acre 137 720 13I ann-
acre 62 Isb 
COS-i acre 77 
Hogs : four- ^ 
litter I sow 12 
iiogs: lour-
litt 
Hogs: two-
ter 11^ sow 
litter I • sow 6 
Beef cow I ^cow 17 
Pasture fed calf II head 11.3 
18 13.00 21,00 10,000 CS acre 137 56O 17I cen 
CCOfL acre 62 far: 
CO^M acre 77 fac: 
^The t'jc-litter central farroi-ring-portable feed enterprise 
^The tvo-litter all-portable enterprise 
Beef 
oduction 
cwt®' 
Limitational resources Corn Hay and 
pork beef sold rotation 
cwt^ pssture 
acre 
Off farm Chattel La.bor Hired labor 
investment credit sold April July November 
man man hour 
hour 
1,533 cropland 
and 
capital 
cropland 
and 
capital 
54 È 0 264 96 38 
1.545 July labor 
and crop­
land 
54 1,524 268 97 0 38 
131 annual 
labor 
annual 
labor 
530 54 18,701 149 0 
171 central free 91? 54 l8,928 0 21 I60 0 0 
farrowing pasture 
facilities 
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Table 9» (Continued) 
Plan Price levels Net Enterprises used Level Pork Beef là 
number pork beef revenue unit amount production production 
cwt^ cwt®" 
19 $13.00 $22.00 $10,486 
20 13.00 23.00 10,906 
21 13.00 24.00 11,453 
22 13.00 26.00 12,997 
Hogs: four- f litter II sow 5 
Hogs: four- d litter I sow 12 
Drylot fed calf jll head 14.8 
Beef cow I cow 22 
C acre 9.4 
cs acre 127.6 
CCOMp acre 62 
COK-i acre 77 
Hogs : four-
litter I^ sow 11.2 
Hogs : four-
litter 11  ^ sow 5.3 
Drylot fed calf JJI .head 37.1 
Pasture fed calf II head 8.9 
Beef 1 cow I® cow 15.8 
C acre 137 
CCOHg acre 62 
COHM acre 77 
Hogs: four- J 
litter I^ sow 5.3 
Hogs: four-
litter sow 11.2 
Drylot fed calf ±± , head 
Pasture fed calf II head 
CCOMg 
com 
Hogs : tvio-
litter 11^ 
acre 
acre 
acre 
sow 
Drylot fed calf II ^head 
Pastui^e fed calf II head 
C 
CCOHg 
coiai 
acre 
acre 
acre 
61,5 
37 
137 
62 
77 
7.4 
94.8 
32.2 
137 
62 
77 
543 488 cent 
port 
feed 
faci 
541 1,014 cent 
port 
feec 
cili 
243 1,308 croT 
1,545 
Beef lômitational resources Corn Hay and Off farm Chattel Labor Hired labor 
Dduction pork beef sold rotation investment credit sold April July November 
cwt®" cwt® pasture man man hour 
acre hour 
488 central and annual 0 54 $15»468 SO 0 156 
portable labor 
feeding and crop-
facilities land 
,014 central and cropland 0 54 8,609 0 21 90 0 41 
portable 
feeding fa­
cilities 
,308 cropland high beef 0 54 3*^39 0 194 86 0 27 
mechanized 
facilities 
54 0 1,524 268 97 0 38 
Table 9. (Continued) 
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Plan Price levels Net Enterprises used Level Pork Beef Id 
number pork beef ^ revenue unit amount production production 
ctrt^  cwt^  
Drylot fed calf II ^head 
Pasture fed calf II heed 
Pasture fed calf I head 
119.4 
7.6 
23 
23 $14.00 $22.00 $11,182 C 
C3 
CCOI-L 
COi-Bi 
Hogs: four-
iiogs ; 
Kogs: 
litter I*^ 
four- „ 
litter II 
two-
litter -h 
acre 
acre 
acre 
acre 
sov 
sow ^ 
sow 
Pasture fed calf Xx^head 
\ 
72.9 
64.1 
62 
7? 
11.7 
5.3 
10.7 
44.4 
860 458 annu 
labo 
24 14.00 23.00 11,528 C 
GS 
CCOIL 
coM-r 
Hogs: 
Kogs : 
Hogs : 
four- ^ 
litter l' 
four-
litter 
two- , 
litter r 
III 
acre 
acre 
acre 
acre 
sow 
sow 
sow 
Drylot fed calf II , head 
Pasture fed calf II head 
119.4 
17.6 
62 
77 
11.7 
5.3 
4.4 
39.1 
39.4 
684 808 com: 
feed; 
facil 
and i 
laboi 
25 14.00 24.00 12,015 G 
CCOI-L 
Gûi-ûr 
Hogs: four- ^ 
litter II 
Hogs : two-
litter II® 
Drylot fed calf II 
acre 
acre 
acre 
sow 
sow 
head 
Pasture fed calf iJ^head 
137 
62 
77 
5.3 
11.7 
59.7 
37.1 
558 996 centr 
farrc 
facil 
-on 
liinitational resources 
Toork beef 
Corn 
sold 
Hay and 
rotation 
pasture 
acre 
Off farm 
investment 
Chattel 
credit 
Labor 
sold 
man 
hour 
Hired labor 
April July Hovember 
man hour 
annual 
labor 
annual 
labor 
5h $14,992 105 18. 
confined 
feeding 
facilities 
and annual 
labor 
annual 
labor 
54 11,217 0 0 108 44 
central 
farrowing 
facilities 
cropland 0 54 8,352 0 9 90 0 42 
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Table 9» (Continued) 
Plan Price levels ifet Enterprises used Level Beef Pork 
number pork beef revenue unit amount production production 
cwt^  cwt^  
26 $14.00 $26.00 $13,260 C acre 137 1,318 201 1 
CC0%2 acre 62 s 
COÎ#i acre 77 
Hogs : four-
litter 11"^ sow 6.1 
Drylot fed calf II , head 123.5 
Pasture fed calf H head 3»5 
Beef cow 1° head 11.5 
Pork Limitational resources Corn Hay and Off farm Chattel Labor Hired labor 
'oduction pork beef sold rotation investment credit sold April July November 
cwt^ cwt^ pasture man man hour 
acre hour 
201 labor total annual 0 358 $0 0 132 17 59 
and cropland labor and 
cropland 
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shows that, in contrast to small and medium farms, labor is 
limitational in some plans for large farms. In optimum plan 
8 November labor is limitational, and in optimum plans 10, 16, 
and 22, July labor is limitational. In optimum plans I7, I9, 
23, 24, and 26, annual labor is among the limitational re­
sources. In the first and second cases, where November and 
July labor are limitational, there are some slack annual la­
bor. In these two months labor can be hired if its marginal 
value product is higher than the wage rate. In the third 
case where annual labor is limitational, any additional man 
hour needed in any of the labor periods has to be hired, 
though there might appear some slack labor in some of the la-
1 bor periods. 
Capital is limitational in optimum plans 9 and 15» In 
both cases the operator can borrow additional capital since 
he has chattel collaterals that can be used to borrow up to 
§1,951 in plan 9> and 31,9^ 9 in plan 7. Borrowing does not 
take place because it is not profitable given the interest 
rate and beef and pork prices. 
Cropland is also a major limitational resource for pork 
T^he individual months may show some amounts of labor 
that is not used in spite of the fact that the annual labor 
available is all used up. This is due to the assumption dis­
cussed earlier (p. 16). The annual operator labor is less 
than the sum of his monthly labor since it is assumed that 
the operator may work full time during the peak periods pro­
viding he can ease off during the slack periods 
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and beef production. In nine optimum plans cropland is limi-
tational. The operator is not allowed to rent additional 
land since the model used in this study is a short-run model. 
But he is allowed to buy com at $1.^ 0 per bushel. This would 
free land to produce pasture if it is needed. 
Pork production 
Like Farm 201 and 202, pork is not produced in some of 
the optimum plans of Farm 203. The most important factor 
limiting pork production at given quantities, in the plans 
where it is produced, is the feeding facilities. The lack of 
additional feeding facilities, whether portable or confined, 
is among the limiting factors in ten out of the seventeen 
optimum plans where pork is produced. Annual labor, cropland, 
and feed are other factors limiting pork production. 
Four enterprises are used to produce pork; the two-litter 
all-portable, the two-litter central farrowing-portable finish­
ing, the four-litter all-confined, and the four-litter central 
farrowing-portable feeding enterprises. The first enterprise 
is used in plans 23 and 24, after all the central farrowing 
facilities have been used by the four-litter enterprises. In 
such cases, two alternatives exist to increase pork produc­
tion; investing in central farrowing facilities to increase 
the intensity of the four-litter enterprises, or using the 
available portable farrowing facilities. The second alterna­
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tive is more profitable, and thus the two-litter all-portable 
enterprise is used, since it is the most profitable one that 
utilizes the portable farrowing facilities. 
The second enterprise, the two-litter central farrowing-
portable feeding, is used in optimum plans 14, I5» 20, 21, 
and 25. In these plans, the distribution of the labor avail­
able for pork production is such that the four-litter enter­
prises cannot be used intensively. The reason is that some 
of the labor peak periods for the four-litter enterprises are 
also labor peak periods for beef enterprises. Thus the in­
tensive use of the four-litter enterprises in such a case 
necessitates either hiring additional labor in these labor 
periods, or decreasing the quantities of beef produced. This 
problem is overcome by the use of the two-litter enterprises 
which are less competitive with beef enterprises for labor. 
The four-litter enterprises are the most efficient. In 
all optimum plans where pork is produced and the labor situ­
ation is not against their use, the four-litter enterprises 
are used to produce most or all of the amounts produced. The 
portable feed four-litter system is preferred to the confine­
ment feed whenever free pasture is available. 
Beef production 
Beef is produced by four activities, each of which ex­
cludes silage from the diet. They are the high-mechanized 
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drylot and pasture fed calf enterprises, the low-mechanized 
pasture fed calf enterprise, and the beef cow enterprise. 
The first is used intensively in all the optimum plans except 
plans 1, 5J ]1, 17, and 23 where it is not used at all. These 
are the plans where either beef price is the lowest considered 
(plans 1, 5, 11, and 1?), or the largest amount of pork is 
produced (plan 23). As mentioned earlier, these two factors 
favor the use of the pasture fed calf enterprises. 
The high-mechanized pasture fed calf enterprise is used 
in almost all the plans to produce part of the beef. Its 
use is induced by situations where the ratio of pasture to 
com and corn equivalents is high and where beef prices are 
relatively low. These same factors induce the use of the 
low-mechanized pasture fed calf enterprise which is utilized 
only after all the high-mechanized facilities existing on 
the farm have been used. This is due to the fact that it is 
cheaper in the short-run to invest in low-mechanized, rather 
than high-mechanized, facilities. 
The beef cow enterprise is used in twelve optimum plans. 
These are the plans where beef prices are either low or 
average, and free pasture is available in large quantities 
for beef production. 
Crop rotations 
Table 9 shows that the rotation corn-soybeans (CS) and 
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the continuous corn rotation (C), are the only two rotations 
applied to Class I land, whenever beef and/or pork prices 
are high, more com is produced through the intensive appli­
cation of the continuous corn rotation. Otherwise the corn-
soybeans rotation, or a combination of the two rotations is 
applied. The only rotations used on land Classes II and III 
are corn-corn-oats-meadow (CCOM2), and the corn-oats-meadow-
meadow (COMM) respectively. They are the rotations that pro­
duce the maximum amount of feed on these types of lands. 
Optimum Plans for Farm 204 
Farm 204 is the typical extra-large farm of Area 2. Its 
size is four hundred and seventy-four acres of cropland and 
seven acres of permanent pasture. Cropland consists of two 
hundred and thirty-five acres of Class I; one hundred and 
seven acres of Class II, and one hundred and thirty-two acres 
of Class III, Its capital is )24,318, and it can borrow 
chattel credit up to •37,373« Its hog facilities consist of 
twelve portable farrowing units, and ninety units of portable 
feed facilities. Beef facilities available consist of thirty-
six housing units and sixty low-mechanized feed units. 
Table 10 presents the optimum plans for Farm 204. Care­
ful examination of the Table shows that this farm, in con­
trast to the other three typical farms of Area 2, sells corn 
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Table 10. Optimmi plans for Farm 20ij-
Plan Price levels 3fet Enterprises used Level Pork Beef Limitational res 
number pork beef revenue unit amount production production pork 
$/c'wt^ $/cwt^ $ cwt®' cwt^ 
11.50 20.00 13,000 CS 
CCOK^  
COM 
Pasture fed 
calf l" 
Beef cow° 
11.50 21.00 14,000 CS 
CCO% 
com 
Pasture fed 
calf 1° 
Beef cow 1° 
11.50 22.00 14,000 OS 
CCQjyC 
II-M COr: 
Pasture fed 
calf 1° 2 
Beef cow I 
11.50 23.00 14,000 CS 
CCOEg 
com 
Pasture fed 
calf 1° 
12.00 20.00 13,000 CS 
CCOM2 
coier 
Pasture fed 
calf 1° 
Beef cow 1° 
acre 
acre 
acre 
head 
cow 
acre 
acre 
acre 
head 
cow 
acre 
acre 
acre 
head 
cow 
acre 
acre 
acre 
head 
acre 
acre 
acre 
head 
cow 
235 
107 
132 
15.5 
23 
235 
107 
132 
15.5 
23 
235 
107 
132 
15.5 
23 
235 
107 
132 
63.5 
235 
107 
132 
15.5 
23 
180 free 
pasti 
180 free 
past^ 
180 
paste 
654 free 
pastu 
0 180 free 
pastu 
^Hundredweight 
^The no silage low-mechanized pasture fed calf enterprise 
°The no silage beef cow enterprise 
Limitational resources Corn Hay and Investment Chattel Labor Hired labor 
pork beef sold rotation off fara credit sold April June July October November 
cwt®- pasture $ $ man man hour 
acre hour 
free 5,498 93 14,202 0 608 315 0 3? 44 49 
pasture 
free 5,489 93 14,202 0 608 315 o 37 44 49 
pasture 
free 5,498 93 14,202 0 6O8 315 0 3? 44 49 
pasture 
fi-ee 3,982 93 9,898 0 656 290 0 43 6l 60 
pasture 
free 5,498 93 14,202 0 608 315 0 37 44 49 
pasture 
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Table 10. (Continued) 
Plan Price levels Net Enterprises used Level Pork Beef Limitations! 
number pork beef revenue unit amount production production pork 
$/cwt^  $/cwt^  $ cwt^  cwt^  
6 
8 
10 
11 
12.00 20,00 13,000 CS 
CCO%L 
Pasture fed 
calf 1° 
Beef cow 
12.00 22.00 13,819 CS 
CCOMp 
comr 
Pasture fed 
calf 1° 
Beef cow I 
12.00 23.00 14,063 CS 
CCOMg 
COM4 
Pasture fed 
calf 1° 
12.00 24.00 14,779 CS 
CCOÎ^  
comi 
Drylot fed calf 
Pasture fed 
calf 1° 
12.00 26.00 16,278 CS 
CCOKL 
co?3r 
Drylot fed calf 
Pasture fed 
calf I 
12.50 20.00 13,000 CS 
CCOEg 
com 
Pasture fed 
calf 1° 
acre 
acre 
acre 
235 
107 
132 
0 180 
head 
cow 
15.5 
23 
acre 
acre 
acre 
235 
107 
132 
0 180 
head 
cow 
15.5 
23.2 
acre 
acre 
acre 
235 
107 
132 
0 654 ——— 
head 63.5 
acre 
acre 
,acre 
Zhead 
235 
107 
132 
56.5 
0 1,127 
head 52.8 
acre 
acre 
,acre 
I head 
235 
107 
132 
82.2 
0 1,341 
head 48 
acre 
acre 
acre 
235 
107 
132 
0 180 
head 15.5 
"^The no silage low-mechanized drylot fed calf enterprise 
Limitations! resources Corn Hay and Investment Chattel Labor Hired labor 
1 pork beef sold rotation off farm credit sold April -Jtme Jiily October Novexiiber 
cwt^ pasture $ $ man man hour 
acre hour 
free ,^498 93 14,202 
•oasture 
0 608 315 0 37 44 49 
free 5,498 92.7 14,202 
oasture 
0 608 315 ' 0 37 44 49 
free 3.982 92.7 9,898 
oasture 
0 656 290 0 43 61 60 
capital 2,230 92.7 0 189 341 0 119 59 122 
annual 1,433 92.7 0 5,548 0 365 23 154 59 150 
labor 
free 5,498 93 14,202 0 608 315 0 37 44 49 
pasture 
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Table 10. (Continued) 
Plan Price levels Net Enterprises used Level Fork Beef limitational 
number pork beef revenue unit amount production production pork 
/^cTflt®" $/cwt^  $ cwt cwt 
Beef cow I cow 23 
12 12.50 21,00 14,000 CS 
CCOMg 
comi 
Pasture fed 
calf 1° 
Beef cow 
sere 
acre 
acre 
head 
cow 
235 
107 
132 
15.5 
23 
180 
13 12.50 22.00 13,819 CS 
CCOJL 
Pasture fed 
calf 1° 
Beef cow 1° 
acre 
acre 
acre 
head 
cow 
235 
107 
132 
15.5 
23.2 
180 
14 12.50 23.00 14,063 CS 
CCOM, 
coi^ ayr 
Pasture fed 
calf 1° 
acre 
acre 
acre 
235 
107 
132 
head 635 
654 
15 12.50 24.00 14,779 CS 
CCOK 
2 
acre 
acre 
.acre COM4 
Drylot fed calf I^head 
Pasture fed calf 
1° head 
235 
107 
132 
56.5 
52.8 
1,127 
16 12.50 26.00 16,278 CS acre 
CCOI^ acre 
COI#i ,acre 
Drylot fed calf 1 nead 
Pasture fed 
f rb calf head 
235 
107 
132 
82.2 
48 
1,341 
17 13.00 20.00 14,000 CS 
CCOM2 
comi 
acre 
acre 
acre 
255 
107 
132 
210 173 portable 
feeding 
facilities 
limitational resources Corn Hay and Investment Chattel labor Hired labor 
1 pork beef sold rotation off farm credit sold April June July October November 
cwt^ pasture $ $ man hour 
acre 
fi-ee 5,498 93 14,202 0 608 315 o 37 44 49 
pasture 
fi-ee 5,498 92.7 14,202 0 6O8 315 0 37 44 49 
pasture 
free 3,982 92.7 9,898 0 656 290 0 43 6l 60 
pasture 
capital 2,230 92.7 0 0 189 341 0 119 59 122 
annual 1,433 92.7 0 5,548 0 365 23 154 59 150 
labor 
portable fi-ee 4.782 93 13,576 0 388 232 0 57 53 63 
feeding pasture 
facilities 
Table 10. (Continued) 
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Plan Price levels Net Enterprises used Level Pork Beef limitational 
number pork beef revenue unit amount production production pork 
$/cwt ç/cwt^ $ cwt® cwt^ 
Hogs ; two-
litter I® sow 
Pasture fed 
calf I g head 
Beef cow I cow 
14.9 
22 
18 
19 
CS acre 235 210 173 portable j 
CCOI-jg acre 107 feeding Ï 
COM acre 132 facilities 
Hogs ; two-
litter I® sow 7 
Pasture fed 
calf 1° head 14.9 
Beef cow 1° cow 22 
CS acre 235 205 173 portable i 
CCOÎ^ acre 107 feeding F 
COiM acre 132 facilities 
Hogs : two-
litter I® sow 7.4 
Pasture fed 
calf 1° head 14.9 
Beef cow cow 22.2 
20 13.00 23.00 14,255 CS 
ccoiyjg 
calf J. 
acre 
acre 
acre com 
Hogs: two-
litter I® sow 
Pasture ^ed 
head 
235 
107 
132 
7.4 
60.8 
205 627 portable 
feed 
facilities 
21 13.00 24.00 14,931 CS 
CCOK 
acre 
acre 
acre com 
Hogs: two-
litter I® sow 
Drylot fed calf I head 
235 
107 
132 
7.4 
52.5 
205 1,066 portable 
feeding 
facilities 
®The two-litter all-portable enterprise 
Liraitational resources Corn 
ion pork beef sold 
cwt^  
Hay and Investment Chattel Labor 
rotation off farm credit sold 
pasture $ $ man 
acre hour 
Hired labor 
April June July October November 
man hour 
portable free 4,782 93 13,576 0 388 232 0 57 53 63 
feeding pasture 
facilities 
portable free 4,782 92.7 13.576 0 388 323 0 57 53 63 
feeding pasture 
facilities 
portable free 3,329 92.7 9,579 0 434 299 0 63 69 74 
feed pasture 
facilities 
portable 
feeding 
facilities 
aimual 1,702 92.7 378 0 0 346 0 134 68 132 
labor 
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Plan Price levels Net Enterprises used Level Pork Beef lôjnitational 
nuinber pork beef revenue unit amount production production pork 
è/cwfc^ $/cwt®- $ cwt^ cwt^ 
Pasture fed 
cslf 
22 13.00 26,00 16,278 CS 
head 
acre 
acre 
acre 
CCOKL 
com _
Drylot fed calf I nead 
Pasture ^ed 
calf I. head 
50.9 
235 
10? 
132 
82.2 
48 
1,341 
23 14.00 22.00 14,619 OS 
CCOHL 
24 
com? 
Hogs : two-
Kogs 
litter I 
four-
litter I' 
Pasture fed 
calf 1° 
Beef cow 
14.00 23.00 14,912 CS 
CCO% 
CO}#f 
Hogs ; two-
litter I 
Hogs; four-
litter I 
Pasture ^ed 
calf I" 
25 14.00 24.00 15,226 CS 
CCOIL 
comr 
Hogs: two-
litter X® 
acre 
acre 
acre 
sow 
sow 
head 
cow 
acre 
acre 
acre 
sow 
sow 
head 
acre 
acre 
acre 
sow 
Kogs: four-
litter I sow 
235 
107 
132 
12 
7.6 
13.7 
20.5 
235 
107 
132 
12 
8.9 
55.5 
235 
107 
132 
12 
8.9 
586 
628 
628 
159 annual 
labor 
572 annual 
labor 
a 
1 
572 annual 
labor 
a: 
1; 
J» 
The four-litter central farrowing-port^fcle feed enterprise 
unitational resources Corn Hay and Investment Chattel Labor Hired labor 
pork beef sold rotation off farm credit sold April June July October November 
cwt®- pasture $ $ man man hour 
acre hour 
annual 1,433 92.7 0 
labor 
lual annual 3»472 92.7 8,682 
or labor 
aal annual 2,003 92.7 4,620 
Dr labor 
lal annual 2,003 92.7 4,620 
)r Ipbor 
5,548 0 365 23 154 59 150 
0 0 350 0 89 84 99 
0 0 333 0 97 103 113 
0 0 333 0 97 103 113 
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Table 10. (Continued) 
Plan Price levels ifet Enterprises used Level Pork Beef limitation 
number pork ^ beef revenue unit amount production production pork 
$/cnt'^ ^/cT-rt" $ cwt^ cwt®" 
Pasture fed 
calf 1° head 55.5 
26 14.00 26.00 16,304 CS 
CC03L 
COMtr 
Hogs: two-
acre 
acre 
acre 
litter I® sow 
Drylot fed calf I head 
Pasture fed 
calf head 
235 
107 
132 
7.4 
52.5 
50.9 
205 1,066 portable 
farrôwing 
facilities 
if limita'tionsij. resources Corn 
ition pork beef sold 
cx-rt®-
Hay and Investment Chattel labor 
rotation off farm credit sold 
pasture $ $ man 
acre hour 
Hired labor 
April June July October November 
man hour 
66 portable annual 1,202 92.7 0 529 0 346 0 134 68 132 
farrowing labor 
facilities 
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in all of its twenty-six optimum plans. Thus feed, or crop­
land, are not among the limitational resources for pork or 
beef production. Labor, on the other hand, is an important 
limitational resource. About one third of the optimum plans 
have labor among the limitational resources. Labor is being 
hired in four to five labor periods. This is about what is 
expected since the cropland acreage is large and consumes a 
lot of labor. Table 11 shows that labor consumed by crop ro­
tations is about sixty-four percent of the labor available 
Table 11, Labor used by crop rotations included in the op­
timum plans of Farm 204 
Labor CS CCOM2 COM Harvest Bale Total Labor Percent of 
period grain hay avail- labor used 
able by rota­
tions 
man hours 
Avvil 245 96 111 0 0 461 241 191 
May 115 26 16 0 0 157 296 53 
June 106 24 14 0 0 211 346 61 
July 47 114 135 0 48 344 346 99 
September 4? 0 0 0 42 89 271 33 
October 172 I5 9 64 0 260 271 96 
November 28 I3 8 158 0 207 241 86 
Total 769 288 293 222 157 1,729 2,710^ 64 
^This is the amount of annual labor available and not 
the sum of the available labor in the seven mentioned months 
over the year. Considering the individual labor periods 
(months), the crop rotations consume from thirty-three to 
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one hundred and ninety-one percent of the labor available. 
Free pasture is another important limitational resource. 
It limits beef production in about sixty percent of the opti­
mum plans. 
Pork production 
Pork is produced only in nine optimum plans out of the 
twenty-six. In most of these nine plans the amount produced 
is relatively small. The limiting factor in these cases is 
the use of all the available portable feeding facilities. In 
the plans where pork production is somewhat large, labor is 
the limitational resource. 
The two-litter all-portable, and the four-litter central 
farrowing-portable finishing enterprises, are the only two 
enterprises used. The first enterprise is used more inten­
sively, since the farrowing facilities available are of the 
portable type. The second enterprise is used only after all 
the portable farrowing facilities are used up. This means 
that Investment in central farrowing facilities is more pro­
fitable. 
Beef production 
Beef is produced in all the optimum plans by three activ­
ities, all of which do not include silage in the diet. They 
are the low-mechanized drylot fed calf, the low-mechanized 
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pasture fed calf, and the beef cow enterprises. The beef cow 
enterprise is used in the plans where beef prices are low. 
Calves produced are fattened through the pasture calf fatten­
ing enterprise. In these cases free pasture is the only limi-
tational resource. As beef prices increase, the beef cow en­
terprise is dropped out, and the calf fattening enterprises 
are used. Drylot fed calf enterprises are preferred at re­
latively higher prices, since higher beef prices raise the 
imputed price for com. In such plans two limitational fac­
tors are important; labor, and capital. Labor is limitational 
in eight plans, and capital in two. 
Crop rotations 
Table 10 shows that crop rotations do not change from 
plan to the other. The same rotations are used in all the 
plans. Com-soybeans rotation (CS) is used on Class I land, 
com-com-oats-meadow (CCOM2) on Class II land, and com-
oats-meadow-meadow (COMM) on Class III land. The continuous 
com rotation (C) is not used at all because even without 
using it the com produced is exceeding the amount consumed 
on the farm. In such a case, and with the given prices for 
pork, beef, and corn selling, raising soybeans is more pro­
fitable than raising corn as a cash crop on Class I land. 
It is noticed that if the corn-soybeans-oats-meadow 
(CSOMi) is used instead of CCOM2 on Class II land, corn pro-
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duction would still be in excess of that consumed on the farm. 
On the basis of the reasoning in the above paragraph the 
former rotation should be used. Yet investigation of the 
input-output coefficients of the two rotations shows that 
for Class II land of Farm 204 raising com as cash crop is 
more profitable than raising soybeans given the assumed prices 
for corn and soybeans. The opposite is true for Class I land 
of Farm 204. 
Activities in Optimum Plans 
In all the optimum plans of the representative farms in 
Area 2 discussed above, a limited number of activities are 
used. This section is concerned with the discussion of pork, 
beef, and crop activities that are included in the optimum 
plans with the objective of detecting the factors that in­
fluence their use. Some other activities are also considered. 
Hog activities in optimum ttlans 
In programming representative farms, six hog activities 
are included, yet Tables 7-10 show that only four of these 
enterprises show up in optimum plans. They are the two activ­
ities of the four-litter hog system, and the two less sophis­
ticated activities of the two-litter hog system. Two activ­
ities are never used in any of the optimum plans; namely. 
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the one-litter enterprise, and the two-litter all-confined 
enterprise. Hog enterprises used in any of the optimum plans 
of Area 2 representative farms are discussed "below. 
The four-litter central farrowing-portable feeding enter­
prise This is the enterprise that is most frequently used. 
It is used in about eighty percent of the optimum plans in 
which pork is produced. The superiority of this enterprise 
over enterprises of the one- and two-litter hog systems is 
obvious from Table 12. What needs exploration is the factors 
causing the preferability of the less sophisticated over the 
more sophisticated four-litter enterprises. Comparing the 
input-output coefficients for these two enterprises. Table 12 
shows that the four-litter central farrowing-portable finish­
ing enterprise consumes slightly less corn equivalents, and 
costs slightly less per unit of pork produced as compared to 
the four-litter central farrowing-confinement finishing enter­
prise. On the other hand it consumes slightly more labor, 
and some pasture, while the latter does without pasture. Since 
pasture is free, and the difference in labor requirements be­
tween the two enterprises is not sound in money units, spe­
cially when compared to the differences in com equivalents 
consumption and annual cost, the less sophisticated enter­
prise is superior to the more sophisticated one, under the 
given prices. 
Factors that limit the use of the enterprise under dis-
Table 12, Input-output coefficients of hog enterprises a 
Item Unit One-litter system 
PFgF^ 
sow 
Two-litter, 
CF-CF° CF-PF 
sow sow 
system 
PF-F 
sow 
Four-litter 
CF-CF 
sow 
system 
CF-PF 
sow 
Pasture tahx® .8 0 1.4 1.2 0 1.4 
Corn equivalent cwt^ 63 122 116 100 122 116 
Labor total mh® 1 9  48.6 51 42.4 48.9 51.3 
February labor mh .7 3.2 4 3.2 6.5 5.7 
March labor mh .7 9.9 8.3 7.6 2.5 3 
April labor mh .7 1.8 2 1.6 3.1 3.6 
May labor mh 5»7 3 3.2 2.4 3.2 4 
June labor mh 1.4 3.2 4 3.2 6.6 6.2 
July labor mh l A  3.2 4 3.2 2.5 3 
September labor mh 1.8 9.9 8.3 7.6 2.5 3 
October labor mh 1.4 ] .8 2 1.6 3.1 3.6 
November labor mh 1.4 3 3.2 2.4 3.2 4 
December labor mh - 1.1 3.2 4 3.2 6.6 6.2 
Pork produced cwt 14.7 32.8 32.8 27.9 33 33 
Cost # 75 155 146 133 155 146 
^Source: Appendix 
^Portable farrowing and finishing 
®Central farrowing and confined finishing 
^Central farrowing and portable finishing 
®Tons of anticipated hay yield 
^Hundredwe ight 
SMan hour 
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cussion include the use of all the available portable feeding 
facilities along with the existence of confined feeding facili­
ties, the use of all the central farrowing facilities along 
with the existence of portable farrowing facilities, and 
the existence of nonspecialized resource situations that dis­
favor its use. The first case is illustrated by optimum plan 
number 1.1 in Table 8. It is the optimum plan for Farm 202 
assuming that pork and beef prices are 312.^0 and j^O.OO per 
cwt. respectively. Pork facilities available on this farm 
are twelve units of central farrowing facilities, four units 
of portable farrowing facilities, fifty-seven units of con­
finement feeding facilities, and one hundred and ten units of 
1 
portable feeding facilities.' In this plan the four-litter 
central farrowing-portable finishing enterprise is the most 
profitable one for pork production, so it is the one used. 
Yet the available portable feeding facilities are exhausted 
by breeding eight sows, while central farrowing facilities 
can be used for an additional four sows. In this case the 
operator is faced with two alternatives to increase pork pro­
duction; either to acquire additional portable feeding fa­
cilities to expand the use of the same enterprise, or to use 
some other enterprise in producing the additional quantities. 
The second alternative is the most profitable, and hence it 
^The unit of measurement for farrowing facilities is 
"sow", while it is "litter" for feeding facilities 
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is used. The four-litter central farrowing-confined feed en­
terprise is used up to the limit of the available central 
farrowing facilities (four sows). 
The second case is illustrated by optimum plan number 1? 
in Table 8. It is the optimum plan for Farm 202 where pork 
and beef prices are 313.00 and p20.00 per cwt. respectively. 
Here all the available central farrowing facilities are used 
up, and portable farrowing facilities are available. To in­
crease pork production the operator faces two alternatives; 
either to increase the availability of central farrowing fa­
cilities by investment, to expand the use of the same enter­
prises, or to use the available portable farrowing facilities 
to adopt one of the portable farrowing enterprises. The 
second alternative is the most profitable, and hence the two-
litter all-portable enterprise is used. 
The third case is illustrated by comparing optimum plans 
13 and 14 of Table 9. They are optimum plans for Farm 203, 
where all types of hog facilities are available. In the two 
plans pork price is fixed at ^^2.^0 per cwt., while beef price 
is given at $22.00 and $23.00 per cwt. in plans I3 and 14 re­
spectively. Pork and beef produced in plan I3 are four 
hundred and sixty-one and five hundred and twenty-five cwt. 
consecutively. The two enterprises of the four-litter system 
are used to produce all the pork. In optimum plans 14 the 
quantity of beef produced is more than doubled (one thousand 
100 
one hundred and eighty-eight cwt.)• Enterprises used to pro­
duce that large quantity of beef consume a large quantity 
of the labor available, specially in some of the months where 
the enterprises belonging to the four-litter system consume 
a lot of labor. Knowing that the two-litter enterprises are 
less competitive with beef enterprises with respect to labor 
consumption, as compared to the four-litter enterprises, and 
faced with the described relative scarcity of labor, the oper­
ator is induced to employ the two-litter enterprises. There­
fore the two-litter central farrowing-portable finishing en­
terprise is the one used in optimum plan 14. 
The four-litter central farrowing-confined feeding enter­
prise It is used in about thirty-one percent of the sixty 
optimum plans in which pork is produced. Though it is the 
second most used enterprise yet it is used far more less than 
the one discussed above. Examining Table 12 shows that the 
enterprise under consideration is superior to all hog enter­
prises except the two- and four-litter central farrowing-
portable finishing enterprises, under the given prices. Hence 
one would assume that it will not be utilized except after 
these two enterprises can no longer be used. Yet optimum 
plans of Tables 8 to 10 show that in most cases the four-litter 
central farrowing-confined feeding enterprise is employed 
after the use of the four-litter central farrowing-portable 
feeding enterprise is restricted, and before utilizing the 
loi 
two-litter central farrowing-portable feeding enterprise. 
This may be explained by the fact that factors that induce 
the use of the four-litter central farrowing-portable feeding 
enterprise, are the sane factors that induce the use of the 
two-litter central farrowing-portable feed enterprise. Hence, 
the former enterprise dominates the other since it is more 
efficient. The latter enterprise is utilized only if re­
source situations do not favor the use of the former enter­
prise. 
To summarize, the main factors that favor the use of the 
four-litter all-centralized enterprise are the existence of 
the central farrowing facilities and the confined feeding 
facilities, along with the nonexistence of portable feeding 
facilities or the use of all the available portable feeding 
facilities by some other enterprise. These conditions are 
necessary but not sufficient. Adding that other resource 
situations (such as labor) should not disfavor the use of the 
four-litter enterprise in general makes the conditions both 
necessary and sufficient. 
The two-litter all-portable enterprise It occupies 
the third position with respect to the frequency of appearance 
in optimum plans. It shows up in about twenty-five percent 
of the plans in which pork is produced. Table 12 shows that 
this enterprise is inferior to all hog enterprises but the 
one-litter system, yet it is used more frequently than the 
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two-litter central farrowing-portable feed enterprise. This 
is explained by the fact that in sixty percent of the plans 
in which the enterprise under consideration is used, only port­
able farrowing facilities are available. All of these plans 
are for the extra-large farm, where it happens that no central 
farrowing facilities are available. Therefore any enterprise 
that utilizes the central farrowing facilities has to be 
shelved, until all the available portable farrowing facilities 
are used up. This situation is illustrated by optimum plans 
23, 24, and 25 of Table 10. In these optimum plans, all the 
available portable farrowing facilities are used up and in­
vestment is carried out to obtain central farrowing facilities 
that are used by the four-litter central farrowing-portable 
feeding enterprise. 
Therefore, it can be said that factors favoring the use 
of the two-litter all-portable enterprise are the existence 
of the portable farrowing and feeding facilities along with 
the nonexistence of the central farrowing facilities, or the 
use of all the available central farrowing facilities by 
other enterprises. 
The two-litter central farrowing-portable feeding enter­
prise It appears only in about eight percent of the opti­
mum plans in which pork is produced, in spite of the fact that 
it is superior to some other enterprises that are used more 
frequently. This may be explained by the fact that most of 
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the factors that favor the use of this enterprise also favor 
the use of the four-litter central farrowing-portable feed 
enterprise which is superior to it. The only factor that 
makes operators prefer the two-litter to the four-litter en­
terprise is the existence of resource situations in which the 
competitiveness of the four-litter enterprise is more acute 
with beef and other enterprises as compared to the two-litter 
enterprise. 
Beef activities in optimum plans 
The hypothetical enterpreneur of any of the represent­
ative farms of Area 2 (as well as any other area) chooses 
among twelve beef enterprises. Optimum plans shown in Tables 
7 - 10 show, out of the twelve feasible beef enterprises, 
that only five have been utilized. The other seven enter­
prises have never been used in any optimum plan. The enter­
prises used in the optimum plans are the no silage beef cow 
enterprise (beef cow I), the no silage low-mechanized pasture 
fed calf enterprise (pasture fed calf I), that no silage high-
mechanized pasture fed calf enterprise (pasture fed calf II), 
the no silage high-mechanized drylot fed calf enterprise (dry-
lot fed calf II), and the no silage low-mechanized drylot fed 
calf enterprise (drylot fed calf I), Enterprises not used are 
the two yearling fattening activities, and all the activities 
that include silage in the diet. 
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The beef cow I enterprise According to Table I3, this 
enterprise Is Inferior to all other enterprises. It has the 
highest cost and the highest labor requirement per cwt. of 
beef produced. Yet it is the enterprise that is most fre­
quently used. It is used in about sixty percent of the op­
timum plans of Area 2. The main reason behind this phenomenon 
is that the com equivalents required per cwt. of beef pro­
duced by this enterprise is extremely low as compared with 
other enterprises-(Table I3). Hence as long as beef prices 
are low, such that the imputed price of com in beef produc­
tion is below the selling price of com, and there exists free 
pasture, the beef cow enterprise is the only enterprise that 
can be used profitably in beef production. As beef prices 
Increase, and the Imputed price of corn increases, other en­
terprises are used. Yet it is noticed that the beef cow en­
terprise is used in many optimum plans where beef prices are 
relatively high. This is explained earlier by the comple­
mentarity between drylot fed calf enterprises (vrtiich is used 
intensively at high beef prices) and the beef cow enterprises; 
and by the interdependence between beef price and calf pur­
chasing price. As beef price Increases calf purchasing price 
increases, and the beef cow enterprise is used to produce some 
of the calves fattened by other enterprises. 
Pasture fed calf I and II enterprises The pasture fed 
calf I enterprise is used in about thirty-seven percent of the 
Table I3. Input-output coefficients of beef enterprise appearing in optimum plans 
of Area 2®-
Item Unit Drylot fed Drylot fed Pasture fed Pasture fed Beef cow I 
calves I calves II calves I calves II 
head head head head cow 
Pasture tahy^ 
cwt^ 
0 0 2 . 9  2 . 9  4.5 
Corn equivalent 37.2 3 7 . 2  33.1 33.1 3 
Hay equivalent cwt 12.8 12.8 9.8 9.8 50 
Labor total mh^ 12.5 7.3 13.4 8.3 25 
February labor mh 1 . 6 1 
.7 3.2 
March labor mh 1.2 
.7 1.2 .7 3 . 2  
April labor mh 1.1 
.7 1.1 .7 3.4 
May labor mh 1.1 . 6 .9 .7 1.5 
June labor mh 1 . 6 1 
.7 .7 
July labor rah 1.1 .6 i 
.7 . 6 
September labor mh 1 
.7 1 .8 .8 
October labor mh .2 .2 1.1 .8 1.6 
November labor mh 1.4 
.5 1.5 .5 2,6 
December labor mh 1.3 .7 1.3 . 6 3.7 
Beef produced cwt^  10.3 1 0 . 3  10.3 1 0 . 3  .9 
Calves produced calf 0 0 0 0 1 
Cost 37.7 3 7 . 6  35.2 36.1 19.5 
^'Sources Appendix 
^Ton of anticipated hay yield 
^Hundredweight 
^Man hour 
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optimum plans of Area 2, while pasture fed calf II is used in 
about fifty-three percent. Comparing the two enterprises 
shows that the former costs $3.42 per cwt. of beef produced 
while the latter costs ^0 (Table 13). On the other hand 
the former enterprise requires more than one and one half the 
amount of labor required by the latter. Therefore, it is 
anticipated that the high-mechanized enterprise is superior 
to the low-mechanized one. Yet since no representative farm 
(in any area) has both high- and low-mechanized beef feeding 
facilities at the same time, the use of either of the two 
enterprises under discussion depends on the types of feeding 
facilities available. 
The main factor that induces the use of any of these two 
enterprises is the high ratio of pasture to com and com 
equivalents available on the farm. Otherwise the drylot fed 
calf enterprises are favored. Since pork production utilizes 
very little pasture, the more pork is produced, the higher the 
said ratio is, and the more pasture fed calf enterprises are 
used. It ought to be mentioned that if all the available feed­
ing facilities whether high- or low-mechanized are used, and 
if investment in additional beef feeding facilities is pro­
fitable, the lovT-mechanized enterprise is the one used. This 
is explained by the fact that it is more profitable in the 
short run to invest in low-, rather than high-, mechanized beef 
feeding facilities. 
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Drylot fed calf I and II enterprises These two en­
terprises together are used in fifty-four percent of the op­
timum solutions of Area 2. Drylot fed calf I enterprise is 
used in eighteen percent of the solutions and drylot fed calf 
II enterprise is used, in thirty-six percent. Comparing these 
enterprises with pasture fed calf enterprises shows that the 
former consume slightly more corn and corn equivalents, costs 
slightly more, and consumes slightly less labor per cwt. of 
beef produced (Table 1]). Drylot fed calf enterprises do 
not consume pasture at all, but they consume more hay equiva­
lents as compared to pasture fed calf enterprises. 
In contrast to the pasture fed calf enterprises, a low 
ratio of pasture to com and com equivalents favor the use 
of the drylot fed calf enterprises. Therefore the drylot fed 
calf enterprises are more competitive with pork enterprises 
since pork enterprises consume very little pasture and large 
quantities of com equivalents. Hence, the production of 
relatively small quantities of pork favors the use of the 
enterprises under discussion. The third factor that favors 
the use of these enterprises is the relatively high beef prices. 
This is explained by the fact that high beef prices increase 
the imputed value of com in beef production and hence render 
the use of beef enterprises that consume large quantities of 
corn profitable. 
If both high- and low-mechanized beef feeding facilities 
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exist on the farm, the drylot fed calves II enterprise would 
be used to the limit of the existing high-mechanized feeding 
facilities before the other enterprise is used. But since 
the representative farms have only one type of beef feeding 
facilities, the use of any of the drylot fed calf enterprise 
depends on the available type of facilities. But once the 
existing type of facilities are completely used up (whether 
they are high- or low-mechanized) increasing beef production 
is carried out by utilizing the drylot fed calf I enterprise. 
This is due to the fact that it is more profitable to invest 
in low-, rather than in high-, mechanized beef feeding fa­
cilities in the short run. 
Crop activities in optimum plans 
Tables 7 - lO show that out of the eleven feasible crop 
rotations, only four appear in optimum plans of Area 2, Two 
crop rotations on Class I land are included in optimum solu­
tions, while only one crop rotation on each of Classes II and 
III cropland is in optimum plans. Each of these rotations 
are discussed below. 
Rotations on Glass I cropland The two rotations on 
Class I cropland appearing in optimum plans are the continuous 
corn rotation (C), and the corn-soybeans rotation (CS). On 
all the farms, if corn is raised as a cash crop, it is more 
profitable to use the corn-soybeans rotation exclusively. 
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Therefore, when beef and/or pork prices are low, and subse­
quently the imputed corn price is low, most of the corn pro­
duced on the farm is marketed. In such a situation, it is 
more profitable to allocate all the acreage of cropland of 
Class I to the corn-soybeans rotation. As beef and/or pork 
prices increase, the demand for corn as an intermediate pro­
duct increases, and hence, the imputed price for corn con­
sumed on the farm increases. Such situations induce the allo­
cation of all Class I cropland acreage to the continuous com 
rotation. If some other factor becomes limitational for pork 
and/or beef production before all the acreage of Class I land 
is put under the continuous corn rotation, both the two ro­
tations are employed. 
Other feasible rotations on Class I cropland have never 
been used. They are inferior to the two crop rotations used. 
Their use would have been carried out only if the need for 
pasture has been pressing, which is not the case. 
Rotations on Class II cropland Only one out of the 
four feasible rotations is used; namely the corn-corn-oats-
meadow rotation (CCOM2)* The superiority of this rotation 
over the com-soybeans-oats-meadow (CSOH2) is visualized by 
examining Tables 41 - 44 of Appendix B. It is clear that if 
corn is sold at §1.736 per cwt,, this rotation gives higher 
net revenue per acre on small, medium, large, and extra-large 
farms of Area 2. If the need for pasture has been pressing. 
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part ^of the acreage of cropland of Class II may have been 
allocated to the rotation M2. 
Rotations on Class III cropland The only rotation 
used on Class III land in all optimum plans of Area 2, is the 
corn-oats-meadow-meadow (COMM). It is the rotation that pro­
duces the maximum amount of feed per acre of Class III land. 
Since the need for pasture is not pressing, not a single acre 
is allocated to the only alternative rotation, namely, the 
continuous meadow (M^). 
Pork and Beef Production and Farm Size in Area 2 
It may seem reasonable to assume the existence of a 
monotonie functional relationship between the size of the 
farm and the quantities of pork and beef it produces. That 
is to say, the larger the farm the larger is the quantities 
of pork and beef produced. Yet Tables 7 - 10 throw doubts 
about this hypothesis. Amounts of both pork and beef pro­
duction increase as the size of farm increases from small, 
medium to large, but they decrease as the size of farm be­
comes extra-large. This phenomenon is even more clear in 
Tables 14 and I5. Table 14 shows that on the average about 
one hundred and sixty cwt. of pork are produced on the typical 
small farm as compared to three hundred and fifty, three hun­
dred and sixty, and three hundred and fifteen cwt. of pork 
I l l  
Table 14. The minimum, maximum, range, and mid-range of pork 
production in Area 2 optimum plans®-
Item 
small 
farm 
CVJt 
Pork production on 
medium large 
farm farm 
cwt" cwt 
X-large 
farm 
cwt^ 
Minimum production 
î'iaximum production 
Range of production 
Mid-range production 
0 
320 
320 
160 
0 
700 
700 
350 
0 
720 
720 
360 
0 
630 
630 
315 
^Source: Tables 
^Hundredweight 
7, 8, 9, 10 
Table 15- The minimum, maximum 
production in Area 2 
, range, and mid-range of beef 
optimum plans®-
Item 
small 
farm 
cwt° 
Beef production on 
medium large 
farm farm 
cwt^ cwt^ 
X-large 
farm 
cwtb 
Minimum production 
Maximum production 
Range of production 
Mid-range production 
10 
330 
320 
170 
50 
7^0 
690 
395 
130 
1,530 
1,400 
830 
160 
],340 
1,180 
750 
^Source: Tables 
hundred we ight 
7, 8, 9, 10 
that are produced on typical medium, large, and extra-large 
farms. Also the range of the amounts of pork produced in­
crease and then decreases as the size of farm increases. The 
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range of pork production is three hundred and twenty, seven 
hundred, seven hundred and twenty, and six hundred and thirty 
cwt. for the small, medium, large, and extra-large farms re­
spectively (Table 14). 
This same phenomena for beef production is made clear by 
examining Table I5. On the average the quantity of beef pro­
duced on the typical small farm is one hundred and seventy 
cwt., while it is three hundred and ninety-five, eight hundred 
and thirty, and seven hundred and fifty cwt. on typical medi­
um, large, and extra-large farms consecutively. The range of 
beef production takes the values three hundred and twenty, 
six hundred and ninety, one thousand four hundred, and one 
thousand one hundred and eighty cwt. for typical small, medi­
um, large, and extra-large farms. 
Thus, Tables 7 - -0 and 14 - I5 suggest that the func­
tional relationship between pork and beef production at one 
hand and the size of the farm at the other hand is concave. 
The analysis conducted in the present section suggests that 
the main factor causing this concavity is the nonproportion-
ality of the resources on different farm sizes. That is to 
say that the functional relationship between the acreage of 
land within a given farm and the quantities of other re­
sources on it is not linear. Appendix A suggests that this 
function is most likely to be concave. Examination of Table 
37 of Appendix A shows that for all the thirty-one represent-
ative farms the amount of available labor is a concave func­
tion of the farm size.^ For some farms the same is true with 
respect to the relationship "between the acreage of the land 
within the farm and the available capital. 
If the functional relationship between the acreage of 
land belonging to a given farm and the quantities of resources 
on it is linear, one would expect optimum plans of a farm of 
any size to be a simple multiple of the optimum plans of 
another farm, up to a certain farm size. But at least re­
source situations on representative farms of Area 2 suggest 
that the postulated function is concave. This is considered 
to be the main reason causing the concavity of the functional 
relationship between farm size and beef and pork production. 
The concavity of the relationship between land and other re­
sources on the farm causes other resources to become limi-
tational before land as the size of the farm increases. This 
argument is supported by re-examining Tables 7-10. It is 
found that the frequency of cropland being limitational de­
creases as the size of farm increases, while the frequency of 
other resources being limitational increases as the size of 
farm increases. The Tables show that cropland is a limitation­
al resources in eighteen optimum plans for the typical small 
^It is recalled here that the size of the farm is con­
sidered in this study to be a function of the acreage of land 
belonging to it (p. 8) 
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farm, while it is limitational in twelve optimum plans for 
the typical medium farm only. For the typical large farm 
cropland is a limitational resource in eight optimum plans 
only, while it is not limitational in any of the twenty-six 
optimum plans of the typical extra-large farm. On the other 
hand the frequency of resources other than cropland being 
limitational increase 8.s the size of farm increases. Tables 
7-10 show that whereas labor total is not limitational in 
small and medium farms at all, it is limitational in six 
optimum plans for the typical large farm and in eight plans 
for the typcial extra-large farm. Capital is nonlimitational 
in the typical small farm while it is limitational in three 
optimum plans of the typical medium farm, and in two optimum 
plans of each of the typical large and extra-large farms. 
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SUPPLY FUNCTIONS FOR ESPBS3ENTATIVE FAHI'IS OF AHEA 2 
Pork and beef supply functions are derived for repre­
sentative farms of Area 2 from the optimum plans discussed 
in the previous section. For each farm there are size pork 
and five beef supply functions. Hence, there are twenty-four 
pork and twenty beef supply functions for the representative 
farms of Area 2, all of which are analyzed in this section. 
To facilitate their expositions these functions are shorn in 
Figures 2 - 9 as continuous functions, though they are, in 
fact, discrete. The relationship between quantities supplied 
and prices are known only for some four, five, or six prices. 
Aside from these points the relationship is not defined, 
though it can be known by reprogramming the farms. The most 
accurate way to portray discrete functions is to draw only 
the points defined by each function. But since five to six 
functions are drawn on the same Figure, it will be almost 
impossible to distinguish a function from the other if they 
are draivn as sets of points. It is much easier for the 
analysis to draw the functions as if they are continuous, and 
as long as the real nature of the function is kept in mind., 
the reader is aware of the pitfalls. 
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Pork Supply Functions for Farm 201 
Figure 2 shows six different pork supply functions for 
Farm 201. These functions will be referred to as functions 
I, II, . . VI. They differ in their domains, as well as 
in the level at which beef price is fixed. Beef prices are 
fixed at $20.00, -^21.00, o22.00, 323.00, ~;2^.00, and 326.00 
per cwt. for functions I, II, . . ., VI respectively. The 
domain of functions I and II is the subset (jll.^O, 312.00, 
il2.50, pi3.00 ) of pork prices,^" while the domain of func­
tions II - IV contains one more element, namely il^.OO. As 
for functions V and VI, their domain is the subset (312.00, 
,];12,50, ;?13.00, 314.00) of pork prices. 
Pork supply function I 
Given beef price at 320.00 per cvrt., no pork is supplied 
at ^11.50 per cwt. VJhen pork price increases to 312.00, the 
quantity produced by the four-litter central farrowing-port-
able feed enterprise is one hundred and thirty-seven cwt., 
which is the maximum amount that can be produced given the 
portable feeding limitations. This limitation is overcome by 
investment in portable feeding facilities when pork price in­
creases to 312.50, yet the amount of feed allocated to pork 
^All pork prices are in terms of dollar per cwt 
$/cwt 
#14,00 
$13.50. 
$13.00. 
$12.50. 
$12.00, 
#11.50 
I I I  
50 100 150 200 250 300 
cv?t 
I 
350 400 
Figure 2. Pork supply functiono for Farm 201 
118 
production limits the quantity supplied to three hundred 
and ten cwt. Sven though priority in pork production is 
given to the use of feed when the price of pork increases to 
^13.00, the amount produced and supplied increases very 
slightly to three hundred and twenty cwt., due to the use of 
all the available central farrowing facilities. 
Pork sunnly function II 
Beef price is fixed at ;i21,00 throughout the function, 
which coincides with function I in its lowest two points, 
utilizing the same enterprise. At pi2,50 the quantity sup­
plied as exhibited by function II is one hundred and ninety 
cwt., which is significantly lower than that exhibited by 
function I at the same price. This difference can be ex­
plained as follows. In the case of function I pork price is 
relatively higher, though absolutely it is the same. 'This 
induces the application of the continuous corn rotation to 
all the acreage of Class I land to produce more feed, which 
renders the production of more pork possible. In the case of 
function II pork price is relatively low, causing the rota­
tion corn-soybeans (CS) to be more profitable, and reducing 
the amount of feed available for pork (and beef) production. 
At §13.00 per cwt, the quantity of pork supplied increases to 
three hundred and ten cwt, which is the same amount exhibited 
by function I at the immediate lower pork price. 
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Pork supply function III 
Fixing beef price at $22.00, this function gives the quan­
tities of beef supplied at five different pork prices. At the 
lowest two pork prices ($11.50 and $12.00), the quantities sup­
plied as exhibited by function III are similar to those of func­
tion II at the same prices. The same enterprise is also used. 
At $12,50 the quantity supplied as exhibited by function III is 
similar to that exhibited by function II at the immediate lower 
price. When pork price increases to #13.00, investment in port­
able feeding facilities (which are the limi.tational resources 
at the lower price) becomes profitable, and the production (and 
supply) of pork increases through the intensive application of 
the same enterprise (the four-litter central farrowing-portable 
feed) to reach three hundred and six cwt. At this price for 
pork, given that beef price is $22.00, pork production is more 
profitable. Beef production at these prices ought to become 
nil, yet beef is produced at the rate of twenty-two cwt. The 
reason is that the ratio of com to pasture produced on the 
farm is less than that consumed by the pork activity used here, 
which means that if all the com produced is used in pork pro­
duction, about two thirds of the available pasture has to be 
allocated to disposal. Such a shift in the use of the re­
sources would result in a decrease of #170 in the net revenue.^  
T^he increase in revenue due to the increase in pork pro­
duction is about $215, and the decrease due to the elimination 
of beef production is about #484 
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On the other hand if all the available pasture is used in pork 
production a large amount of com needs to be bought. Thus a 
small quantity of beef needs to be produced, such that all feed 
available is consumed to produce the maximum net revenue. 
Increasing pork price to 514,00 causes the quantity sup­
plied to increase slightly to three hundred and twenty-three 
cwt.; in spite of the fact that cropland is still the limita-
tional resource, and that purchasing corn is still unprofitable. 
The small increase in pork production is due to the shift in 
the beef activities from beef cow with fattening the calves 
produced through the pasture calf fattening activity, to beef 
cow with selling the calves produced, freeing some feed that 
allows an increase of seventeen cwt. in pork production and 
supply. 
Pork supply function TV 
Given beef price at §23»00, no pork is supplied at the 
two lowest prices; .^ 11,50 and #12,00, At #12,^ 0 the quantity 
supplied is the same as that displayed by function III at the 
same price, utilizing the same enterprise, A similar quantity 
(one hundred and thirty-seven cwt,) is supplied at the immedi­
ate higher price, that is, #13,00, Raising the price to #14,00 
increases the amount supplied to three hundred and six cwt., 
which is the same quantity displayed by function III at the 
immediate lower price. 
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Pork supply function V 
Given beef price at )24.00 per cwt., pork production 
(and supply) is profitable only when pork price is jl^.OO or 
higher. At $11.00, pork supplied is one hundred and thirty-
seven cwt; at 31^.00 it is three hundred and six cwt. These 
are the same quantities supplied by function IV at the same 
prices and thus need no more elaboration. 
Pork supply function VI 
Given beef price at 00 per cwt., only one positive 
quantity is supplied; namely one hundred and thirty-seven 
cwt. at ^14.00. Activities used and resource limitations for 
this amount are discussed earlier. 
Beef Supply Functions for Farm 201 
Beef supply functions discussed below are shown in Figure 
3. They are five functions, each of which gives the amounts 
of beef produced given a (different) price for pork. Follow­
ing the same pattern used when discussing pork supply func­
tions, the functions are labeled I, II, . . ., V. These 
functions fix pork prices at ill.50, :)12.00, ::)12. jO, :;il3.00, 
and ol4.00 respectively. The domain of function I is the sub­
set (,?20.00, .-521.00, .'322.00, i23.00) of beef prices, while 
the domain of functions II, III and IV is the subset (320.00, 
/ 
r $/cvrt IV 
III 
II 
22 
21 . 
20 
100 50 200 300 
Figure 3. Beef tiupply functions for Farm 201 
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$21.00, $22.00, #23.00, #24.00, #26.00), and the domain of 
function V Is the subset ($22.00, ^ 23.00, $2^.00, §26.00). 
Beef supply function I 
At 320,00 per cwt., given that pork price is ^11.50, all 
the resources are allocated to beef production since it is 
relatively more profitable. But, at this low price for beef 
the imputed price of corn in beef production is low as com­
pared to its selling price, and thus the activities used to 
produce beef at this stage are those which consume a relative­
ly small amount of corn and high amount of pasture.^ They are 
the beef cow and the pasture fed calf (low-mechanized) enter­
prises. No calves are bought, and all calves produced by the 
beef cow activity are fattened. As expected, free pasture is 
the limitational resource. The situation does not change 
when beef price increases to .;j21,00, the quantity supplied is 
still low (thirty-two cvrfc.), 
I'Jhen beef price increases to 322.00, the imputed price 
for corn surpasses its selling price. Hence all the com s-
vailable is used to produce (two hundred and seventeen cwt. 
of) beef. Accordingly, feed is the limitational resource. 
Enterprises used are the drylot and pasture fed calves (low-
1 
"The amount of com sold at this combination of beef and 
pork prices is six hundred and thirty-nine cwt. which is about 
eighty-five percent of the com and corn equivalents produced 
on the farm 
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mechanized), with the first being used slightly more inten­
sively. When beef price increases to 323.00, the corn-soy-
beans rotation is replaced by the continuous corn rotation 
on all the acreage of Class I land. This allows the produc­
tion of more corn, which is used to raise beef production to 
three hundred and twenty-six cwt. This increase in beef pro­
duction is the outcome of the intensive use of the drylot fed 
rather than the pasture fed calf enterprise. Since no pork 
is produced at any of the pork-beef price combinations given 
by this function, the highest amount (three hundred and twenty-
six cvrt.) supplied is the maximum that can be displayed by 
any function as long as the imputed price for corn is less 
than its purchase price. This is true because cropland (the 
maximum amount of feed that can be produced) is the limita-
tional resource. 
Beef supply function II 
Given pork price at ^12.00, the quantity of beef sup­
plied at the lowest beef price considered is twenty-eight 
cwt. The beef cow enterprise is used along with the pasture 
fed calf enterprise, the fattening being limited to the calves 
produced on the farm, as has been the case for function I, 
Free pasture is again the limitational resource. The same 
amount is supplied at the immediate higher price. At $22.00 
per cwt., the beef cow enterprise is dropped out; all the 
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calves fed are bought. This enables the use of the same 
amount of pasture, a llmitational resource previously, to 
produce more beef (one hundred cwt.), using a different feed 
mix. Feed, that is com, com equivalents, and pasture are 
the llmitational resources. Increasing beef prices to $23.00 
makes it profitable to apply the continuous com rotation to 
all the available acreage of Class I land instead of the 
corn-soybeans rotation, making it possible to Increase the 
quantity supplied to three hundred and twenty-siz cwt. which 
is the same amount displayed by function I at the same price. 
Increasing beef price to $24.00 decreases the quantity 
supplied very slightly to three hundred and twenty-one cwt. 
The change in the amount supplied (five cwt.) is insignificant, 
yet the phenomenon itself is interesting. It may help ex­
plain this observation to mention that supply functions dis­
cussed here are not quite of the ceteris paribus type. Calf 
prices are not independent of beef prices, A constant mar­
gin of #1.13 is assumed to exist between the cwt. prices of 
beef selling and calf purchasing. Thus when beef prices 
change, calf purchasing and selling prices change in the same 
direction. In the case discussed, when beef price increases 
to #24.00 it becomes more profitable to produce some of the 
calves that are fed on the fara. This induces the utilization 
of the beef cow enterprise, along with the other two enter­
prises utilized earlier. This shift in the use of activities. 
126 
along with beef housing and cropland being limitational, 
coupled with the shift in the use of activities cause the 
slight reduction in the amount supplied of beef. The situ­
ation does not change when beef price increases to $26.00 per 
cwt. 
Beef supply function III 
This function displays almost the same amounts exhibited 
by function II at $20.00 and $21.00, and exactly the same 
amount at $22.00. vlhen beef price increases to $23.00 the 
quantity supplied is substantially lower than that displayed 
by function II at the same price (one hundred and thirty-nine 
cwt. as compared to three hundred and twenty-six cwt.). The 
smaller amount of beef supplied is attributed to the fact 
that the same amount of feed is allocated to beef and pork 
production while in the latter case (function II) only beef 
is produced. After that the function coincides with function 
II. 
Beef supply function IV 
Throughout the function, pork price is fixed at $13.00 
per cwt., which is the second highest price considered for 
pork. Very small amounts of beef are supplied by this function 
at the lowest three points, i.e., at beef prices $20.00, 
$21.00, and $22.00. At $23.00, the quantity supplied is the 
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same as that displayed by function III at the same price. A 
similar quantity is supplied at $24.00 per cwt. Increasing 
the price to ^#6.00 raises the supply to three hundred and 
twenty-one cwt., which is the same quantity displayed by 
functions II and III at the same price. 
Beef supply function V 
It is mentioned earlier that beef prices considered for 
this function are $22.00, $23.00, $24.00, and $26.00. The 
function starts with a very small quantity of beef supplied 
(fourteen cwt,) since pork price is fixed throughout the 
function at the highest price considered. The enterprise used 
is the beef cow activity. Calves produced are sold as soon 
as they reach four hundred and forty cwt. Thus two kinds of 
meat are supplied at the lowest price of beef. The amount 
supplied increases slightly to twenty-two cwt. when beef 
prices increase to $23.00 and $24.00. Smaller number of cows 
are raised and calves produced are fed by the pasture calf 
fattening activity. Beef supplied increases to one hundred 
and eighty-four cwt. when its price increases to §26.00. Two 
activities are used; the drylot fed calf and the beef cow 
enterprises, with the first being used relatively more in­
tensively. Feed is the limitational resource. 
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Pork Supply Functions for Farm 202 
Farm 202 pork supply functions are shown in Figure 4. 
They are functions I, II, . . ., VI using the same terminology 
applied above. It is noticed that the quantities supplied by 
Farm 202 are generally larger than those supplied by Farm 201, 
On the other hand the effect of beef prices on quantities of 
pork supplied by Farm 202 seems to be relatively lower at 
lower pork prices, and vice versa. 
Pork supply function I 
Given beef price at $20.00 per cwt., no pork is supplied 
at |11,50 per cwt. of pork. Producing pork becomes profit­
able only when its prices increases to $12.00. The four-
litter central farrowing-portable feeding enterprise is used 
to produce about two hundred and fifty cwt,, which is the 
maximum amount that can be produced given the available port­
able feeding facilities. The profitability of pork increases 
as its price increases to |12,50, rendering the use of another 
enterprise, the four-litter all confined, since it utilizes 
the central feed facilities available, after using up all the 
portable feeding facilities. This enterprise is utilized to 
the extent of the available central farrowing and confined 
feeding facilities. Thus pork production is raised to about 
four hundred cwt. vThen pork price increases to .-§13,00 the 
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use of the portable farrowing facilities becomes profitable. 
Therefore, the two-litter all-portable enterprise is used in 
addition to the other two enterprises. Yet the intense of the 
use of the new enterprise is limited by the amount of feed al­
located to pork production. 
Pork supply function II coincides exactly with function 
I and thus needs no elaboration. 
Pork supply function III 
No pork is supplied at the lowest price. At $12.00 per 
cwt. of pork, given that beef price is S22.00, beef produc­
tion is more profitable. Beef is produced to the limit of 
the available housing facilities. This leaves a very small 
amount of feed that is sufficient only to produce three cwt. 
of pork. When pork price increases to |12.50, its competi­
tive stand is improved, and thus gets a larger share of feed. 
Also the higher pork price causes the imputed price of corn 
to surpass its selling price, and thus the larger part of 
Class I land acreage is put under the continuous corn rota­
tion (C) leaving the rest of it under the corn-soybeans rota­
tion (CS). The shift from CS to C is not carried out on all 
Class I land acreage because beef production is limited by 
beef housing facilities, and pork production is limited by 
portable feed facilities. Pork production at this stage is 
carried out by the four-litter central farrowing-portable 
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feed enterprise. 
VJhen pork price increases to §13.00, the use of the con­
fined feeding facilities becomes profitable, and the four-
litter all-centralized enterprise is utilized to the limit of 
the available confined feeding and central farrowing facili­
ties. These limitations are overcome by investment in cen­
tral farrowing and portable feeding facilities when pork price 
increases to $1^.00, enabling the more intensive use of the 
four-litter central fagrowing-portable feeding enterprise. 
Also the higher pork price makes it profitable to utilize the 
available portable farrowing facilities by employing the two-
litter all-portable enterprise. The intensive use of the 
previously utilized enterprises along with the use of the new­
ly employed one makes it possible to increase the amount sup­
plied to seven hundred and five cwt. 
Pork supply function IV 
This function differs from function III in the upper two 
points only. At $13.00 the quantity supplied is three hundred 
and thirty-one cvrb. as compared with three hundred and ninety-
six cwt, for function III, while at $14.00 the quantity sup­
plied is six hundred and sixty-three cwt, as compared with 
seven hundred and five cwt, for function III, In both cases 
the same enterprises are used. The smaller amounts exhibited 
by function IV is due to the fact that the price it fixes for 
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beef Is higher, and thus a smaller amount of feed is allocated 
to pork production. 
Pork supply function V 
The quantities of pork supplied as exhibited by this 
function is significantly smaller than those exhibited by 
function IV. No pork is supplied at $12,00, and only sixty-
one cwt. are supplied at #13.00. This quantity is very low 
because most of the resources are allocated to beef produc­
tion. Capital and feed are the limitational resources. 
Though additional amounts of these resources can be obtained; 
yet it is not profitable at the given pork and beef prices. 
The activity used to produce pork is the four-litter central 
farrowing-portable feeding enterprise. Pork supplied at 
#13.00 per cwt. is two hundred and fifty-two cwt. which is the 
same quantity exhibited by function III at the immediate lower 
price, i.e., ^ 12.50 per cwt. Again the quantity of pork sup­
plied at #14.00 per cwt. is three hundred and ninety-six cwt., 
which is similar to the quantity displayed by function III at 
1^3.00 per cwt. Therefore, these two quantities need not be 
elaborated upon. 
Pork supply function VI 
The only positive amount of pork supplied (two hundred 
and fifty-two cwt.) occurs when pork price is $14.00. This 
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is the same quantity displayed (and discussed earlier) by 
function V at $13.00. 
Beef Supply Functions for Farm 202 
There are five beef supply functions for Farm 202 shown 
in Figure 5* Following the same terminology they are func­
tions I, II, III, IV, and V. Careful examination of Figure 5 
shows that the quantities of beef supplied are largely in­
fluenced by pork prices within the range §22.00 to $24.00 of 
beef prices. This effect declines at immediate lower or 
higher prices considered. Given beef price at $22.00, beef 
supplied decreases from four hundred and ninety-one to four 
hundred and eight to three hundred and forty-three and to 
forty-two cvrt. as pork prices increases from $12.00 to $12.50 
to $13.00, and to $14.00 per cwt., while the quantity of beef 
supplied stands at seven hundred and thirty-six cwt. whether 
pork price is $12.00, $12.50, or $13.00, given beef price at 
$26.00. Only when pork price increases to $14.00, that beef 
supply decreases to four hundred and eighty-nine cwt. On the 
other hand when beef price is fixed at $21.00 its supply 
changes from sixty-two to fifty-three, stays as it is, and 
then decreases to fifty-one cwt., as pork price increases 
from $11.50 to $12.00, to $12.50, and to $13.00 per cwt. 
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Beef supply function I 
This function is completely inelastic in its lower part 
reflecting the fact that beef price has to increase signi­
ficantly (from $20.00 to $22.00) before the limitational re­
source (free pasture) can be overcome. It is relatively more 
elastic in its middle part reflecting the relatively large 
quantity that can be produced (about four hundred and thirty 
cwt.) before another resource (beef housing) becomes limita­
tional. In its upper end the function is relatively less 
elastic reflecting the fact that not very much amount of beef 
is produced when investment in beef housing takes place be­
fore a third resource (capital) becomes limitational. Enter­
prises used in beef production range from a combination of 
beef cow and pasture fed calf enterprises with no calves being 
purchased (at low prices) to a combination of drylot fed and 
pasture fed calf enterprises with the more intensive applica­
tion of the drylot calf fattening enterprise (at high prices). 
Beef supply function II 
This function is completely inelastic at its lower and 
upper stretches. The inelasticity of the lower end reflects 
the same phenomena explained earlier, while the inelasticity 
of the upper stretch reflects the effectiveness of cropland 
as a limitational resource for beef production. Beef price 
needs to increase significantly before corn purchasing can 
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become a substitute for cropland (in the short run). 
At $20.00 and $21.00, the amount of beef supplied is 
fifty-three cwt. Vfiien beef price increases to $22.00, four 
hundred and ninety-one cwt. of beef is supplied. A combina­
tion of the no silage high-mechanized drylot fed and pasture 
fed calf enterprises are used. The use of all the beef 
housing facilities is the factor that limits beef production 
at that amount. Even though other resources are not limita-
tional, investment in additional beef housing facilities is 
not profitable. Beef supplied increases considerably to seven 
hundred and sixteen cwt. as its price increases to $2^.00 per 
cwt. Investment in beef facilities becomes profitable and is 
carried out to permit the herd fed to increase from about 
forty-eight to seventy head. The same enterprises are used, 
with the drylot fed calf enterprise being used more inten­
sively. The intensity of the utilization of the drylot fed 
calf activity is due to the fact that more corn can be (and 
is) produced at this stage to enable the expansion in beef 
production. This is done by the shift from the corn-soybeans 
rotation to the continuous corn rotation on part of the acre­
age of Class I land. On the other hand additional quantities 
of pasture, which is needed if the use of the pasture fed calf 
enterprise is to be intensified, can be produced only at the 
expense of corn production. Capital is the factor that limits 
pork production and supply to seven hundred and sixteen cwt. 
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More capital can be borrowed, but its marginal value product 
is less than the cost of borrowing it, and thus no borrowing 
takes place. Increasing beef price to $24.00 per cwt. in­
duces capital borrowing to permit the expansion of beef pro­
duction, yet only $6o6 are borrowed and fifteen cwt. of beef 
are produced, increasing the amount supplied to seven hundred 
and thirty-one, which is limited by the use of all the avail­
able beef feeding facilities. Investment in both beef feeding 
and housing facilities becomes profitable only when beef price 
increases to $26.00 per cwt., where about $1,470 is invested 
mostly in beef housing facilities to enable the use of a third 
beef enterprise, i.e., the no silage beef cow enterprise. 
This newly employed enterprise consumes a considerable amount 
of the pasture available, the result is the more intensive 
use of the drylot fed calf enterprise. The increase in beef 
supplied due to this change in the levels of beef enterprises 
used is not much. It is only five cwt., leaving the total 
amount of supply at seven hundred and thirty-six cwt. This 
is due to the fact that all the feed that can be produced on 
the farm is consumed, while buying corn to produce more beef 
is not profitable, given beef and com prices. 
Beef supply function III 
This function is more elastic in its middle part, spe­
cially between the beef prices $23.00 and $24.00. Its lower 
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end is completely inelastic as in the case for functions I 
and II, At the lowest and second lowest "beef prices, the 
amount supplied is fifty-three cwt. It is produced by the 
beef cow enterprise and the pasture fed calf enterprise, no 
calves are purchased, and all calves produced are fed out on 
the farm. Free pasture is the limiting resource, \vhen beef 
price increases to $22.00, the imputed price for corn sur­
passes its selling price, and thus the use of the drylot fed 
calf enterprise is induced. Most of the amount supplied at 
this price (four hundred and eight cwt,) is produced by the 
drylot fed calf enterprise. The beef cow activity is used 
as a supplement to the drylot fed calf activity; to consume 
most of the pasture available and produce calves to be fed 
along with purchased calves. Beef housing is the limiting 
factor, Vihen beef price increases to $23.00 per cwt., the 
amount supplied increases to five hundred and three cwt. 
This is made possible by three factors: (a) investing in 
beef housing facilities, (b) producing the maximum amount of 
feed from all the available cropland by applying the continu­
ous corn rotation to all Class I land, and (c) using the 
pasture fed calf enterprise instead of the beef cow enter­
prise. Thus feed (or land) is the limiting resource. In­
creasing beef price to $24.00 increases the amount supplied 
by about two hundred cwt. to reach six hundred and eighty-
eight cwt. Beef is produced by the same two enterprises used 
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earlier. More investment is carried out in beef housing fa­
cilities to permit that expansion in the quantity of beef 
supplied.. This investment is carried out to the limit of the 
capital available, since the use of borrowed, capital in such 
investment is not profitable under the existing prices. At 
$26.00 per cwt., the quantity of beef produced and supplied 
stands at seven hundred and thirty-six cwt. which is the same 
amount displayed at the same price by function II. 
Beef supply function IV 
This function coincides with function II in three points 
and. deviates from it in three other points. Points of coinci­
dence are the two lower points and the higher one. Hence 
function IV is, like functions II and III, completely inelas­
tic in its lower part, yet it is relatively elastic in its 
upper stretch. This may be explained as follows. At the 
second highest beef price, given that pork price is $13.00 per 
cwt., the quantity of pork produced is two hundred and fifty-
two cwt. Ijhen beef price increases to the highest level con­
sidered, the relative profitability of pork decreases to the 
extent that no pork is produced at all. Therefore, the re­
sources that have been committed to produce two hundred and 
fifty-two cwt. of pork, are now allocated to beef production 
along with the other resources that are already committed to 
it. 
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The three points at which function IV deviates from 
function III occur at "beef prices $22.00, $23.00, and $24.00. 
The quantity supplied at the first price is three hundred and 
forty-three cwt. It is produced by the beef cow enterprise 
and the drylot fed calf enterprise. The second enterprise is 
used more intensively. At this point of the function pork 
production is relatively more profitable and thus resources 
are used for pork production until limitations,! resources for 
pork production (central farrowing and confinement feed facil­
ities) are met. This leaves a relatively small amount of re­
sources for beef production. VJhen beef price increases to 
$23.00 per cwt. the amount of beef supplied increases to four 
hundred and eight cwt. which is the same amount exhibited by 
function II at the immediate lower price. Beef supplied at 
§24.00 stands at five hundred and three cwt. which is the 
same as the amount shown by function II at $23.00. 
Beef supply function V 
This function is relatively more elastic in its upper 
stretch as compared to its lower stretch. Its middle part is 
the most elastic. The main reason behind the higher elastic­
ity in the middle part of the function, between beef prices 
$23.00 and $24.00, is that at $23*00, a larger amount of pork 
is produced and that investment in central and portable farrow­
ing facilities are necessary to produce that large amount of 
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pork (six hundred and sixty-three owt.). At $24.00 per cwt. 
of beef, the situation is favoring beef production and thus 
a sizable amount of investment in hog facilities are no longer 
necessary. Pork production is reduced to three hundred and 
ninety-six cwt. The freed resources are used to produce more 
beef and thus the quantity of beef supplied increases seventy-
nine cwt. to three hundred and forty-three cwt. Producing 
this amount does not require any investment in beef facilities. 
At the lowest beef price, the amount produced is very 
small; forty-two cwt. This is due to the highly favored pork 
production. The situation does not change essentially ex­
cept when beef prices reach $24.00 per cwt. This is explained 
in the above paragraph. At the highest beef price, the amount 
supplied is four hundred and eighty-nine cwt. It is produced 
mostly by the no silage high-mechanized drylot fed calf enter­
prise, and partly by the no silage beef cow enterprise. The 
limiting factor is the amount of feed allocated to beef pro­
duction. 
Pork Supply Functions for Farm 203 
Figure 6 gives the six pork supply functions of Farm 203 
which is the typical large farm of Area 2. These functions 
differ in the value given to the price of beef. Beef price 
is given at $20.00 for function I, $21.00 for function II, 
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522,00 for function III, #23.00 for function IV, #24.00 for 
function V, and $26.00 for function VI. Comparing pork sup­
ply functions for Farms 201, 202, and 203 shows that quanti­
ties supplied by Farm 203 are generally the largest. 
Pork supply function I 
Function I is relatively more elastic at its lower end. 
This elasticity merely reflects the interaction of the pro­
fitability of pork production, and the resources situation. 
At the lowest level of pork prices considered, $11.50, pork 
production is not profitable, wTien the price increases to 
$12.00, pork production becomes profitable (three hundred and 
seventy cwt. are produced). Due to the linearity assumption, 
pork is produced until one of the resources becomes limita-
tional, in this case, it is the portable feeding facilities. 
Thus if these facilities are available in large quantities, 
the supply function in this part will be elastic (as is the 
case). If the amounts available are small, the supply func­
tion will be less elastic. 
IvTien pork price increases to §12.50, its supply is raised 
to five hundred and forty cwt. Here to overcome the limita­
tion of the portable feeding facilities, the confined feed 
facilities are used to the limit of their availability. 
Hence, the four-litter all-confined is used, in addition to 
the one used before; the four-litter central farrowing-port-
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able feeding enterprise. Again if the amount of the central 
farrowing facilities is larger, the supply may have been more 
elastic (providing that none of the other resources becomes 
limitational soon after). Increasing pork price to 
raises the quantity supplied to seven hundred and twenty cwt. 
'This increase is made possible, among other things, by in­
vesting in portable feeding facilities, to intensify the use 
of the four-litter central farrowing-portable feeding enter­
prise, Hence the two enterprises of the four-litter system 
are used to the limit of the central farrowing facilities. 
Since pork production is still profitable, the available 
portable farrowing facilities are utilized by employing the 
two-litter all-portable enterprise. Annual labor is the 
limitational resource. 
Pork supply function II 
The only difference between functions II and I is that 
the amount supplied at ^13.00, is five hundred and sixty 
cwt. as compared to seven hundred and twenty cwt, for func­
tion I. This difference is due to the improvement of the 
competitive situation of beef within function II since the 
price assumed for beef is #1 higher. Hence some of the re­
sources that have been committed to pork production in func­
tion I at the point considered are shifted to beef produc­
tion, resulting in less amounts of pork supplied as exhibited 
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by function II. The amount supplied is produced by the four-
litter enterprises to the limit of the central farrowing fa­
cilities available. 
Pork supply function III 
No pork is supplied at $11.50, while at $12.00 the amount 
supplied is two hundred and twenty-seven cwt., which is pro­
duced by the four-litter central farrowing-portable feed en­
terprise. At this point the competitive situation is such 
that more resources are committed to beef production. The 
amount of feed allocated to pork production is the limiting 
resource here. Increasing pork price to §12.50 raises the 
quantity supplied to four hundred and sixty-one cvrt. which 
is more than double that supplied at the immediate lower 
price. Most of this amount is produced by the same enter­
prise utilized earlier. This enterprise is used up to the 
limit of the available portable feeding facilities. The 
four-litter all-confined enterprise is then employed up to 
the limit of the amount of annual labor allocated for pork 
production. Any more man hour used for any purpose has to 
be hired at a wage rate of $1.50. Under such a situation it 
is more profitable to stop pork production at that amount 
(four hundred and sixty-one c v r t . ) .  
V.Tien pork prices increase to $13.00 the amount supplied 
increases to five hundred and forty-three cwt. This increase 
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is not made possible by hiring more labor, but by curtailing 
beef production from five hundred and fifty-two cwt. to four 
hundred and eighty-eight cwt. and thus freeing labor and 
other resources to produce more pork. The limiting resource 
is still the annual labor available on the farm. The same 
pork enterprises are used at this stage. Fork production 
and supply is raised to the highest quantity supplied by any 
of the pork functions for Farm 203, that is, eight hundred and 
sixty cvrt. This is made possible by: (1) the further cur­
tailment of beef production from four hundred and eighty-
eight to four hundred and fifty-eight cwt., (2) the inten­
sive use of one pork producing activity, namely the two-litter 
all-portable enterprise since the other two activities are 
used to the limit of the available central farrowing facil­
ities, and (3) the relatively intensive investment in the 
portable farrowing facilities. The limiting resource is 
still the amount of the annual labor available on the farm. 
Pork supply function IV 
Mo pork is supplied at the lowest two prices ($11.^0 
and $12.00). At $12.^0 the quantity supplied is three hun­
dred and sixty-seven cwt., produced by the two-litter central 
farrowing-portable feed enterprise. The use of the two-litter 
enterprise is induced by the fact that it is less competitive 
with beef production labor wise. The limiting resource here 
is the portable feed facilities available. It is noticed 
that at this price for pork more pork is produced without a 
significant reduction of beef production (compare optimum 
plans 14 and 8, Table 8). This is possible because the com­
bination of pork and beef prices ($3 2.^10 and :$23.00 respective­
ly) that is represented by this point on the function is such 
that cropland is intensively used in feed (corn and corn 
equivalent) production. All the Class I land is put under 
the continuous corn rotation (C), Class II land under the 
corn-corn-oats-meadow rotation (CCOM2)» and Class III land 
under the corn-oats-meadow-meadow rotation (COMM). 
Pork supplied increases to five hundred and forty-one 
cwt, as its price increases to $13.00. This is the same 
amount supplied by function III at the same price. The amount 
supplied at §14.00 is six hundred and eighty-four cwt. The 
same three enterprises applied to produce pork at this very 
same price by function III are applied here. The limiting 
resources are also the same. The reason behind the smaller 
amount supplied by this function at this price as compared 
with function III is that pork prices are relatively lower 
and thus smaller amounts of resources are allocated to pork 
production. 
Pork supnly function V 
No pork is supplied at the lowest two pork prices and 
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an insignificant amount is supplied at the third lowest price 
($12.50). The quantity supplied increase significantly to 
two hundred and forty-three cwt. only when pork price is raised 
to $13.00. All the amount supplied is produced by the two-
litter central farrowing-portable feed enterprise. The li­
miting resource is the amount of feed allocated to pork pro­
duction. This is explained by the fact that at this point 
of the function beef is more profitable and thus is produced 
intensively till high-mechanized beef feeding facilities are 
exhausted. Here pork production becomes more profitable 
(since increasing beef production requires investment in beef 
feeding facilities) and thus it is produced to the limit of 
the :gped that can be produced on the farm. 
At the highest price considered for pork ($14.00) the 
amount supplied is pushed to five hundred and fifty-eight cwt. 
It is produced by the two-litter central farrowing-portable 
feed enterprise, and the four-litter all-centralized enter­
prise. The first enterprise is used more intensively. 'The 
direct factor limiting the production (and supply) of pork 
at this point is the use of all the available central farrow­
ing facilities. 
Pork surely function VI 
No pork is supplied except at the highest pork price, 
§14.00 per cwt. The amount supplied is two hundred cwt. It 
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is totally produced by the four-litter central farrowing-
portable feed enterprise. The amount of the annual labor 
allocated to pork production is the limitational resource for 
pork production and supply at the given price. 
Beef Supply Functions for Farm 203 
Beef supply functions for Farm 203 (shown in Figure 7) 
differ from those for Farms 201 and 202 in that the amount of 
beef supplied by 203 functions are much greater than those 
supplied by 201 and 202 functions. The following is à brief 
discussion of the individual supply functions. 
Beef supply function I 
This function is very much inelastic at its lower end 
and very much elastic at its upper end. The inelasticity of 
the lower stretch reflects the fact that as long as beef 
price is below $22.00 the imputed price for com used in beef 
production is lower than com selling price, and thus beef 
activities used are those that intensively consume pasture. 
Therefore, no matter how low beef prices are, as long as they 
do not render beef production unprofitable, beef will be pro­
duced to the limit of the available pasture. Hence, beef 
supply function should be very much inelastic within the in­
terval (bi, 1^ 2) of beef prices; where b^  represents the lowest 
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beef-price at which beef production is profitable, and b2 is 
the lowest beef price at which the imputed price for com 
used in beef production is higher than the corn selling price. 
At $20.00 per cvrt. of beef, the beef cow activity is 
used to produce calves that are fed out through the pasture 
fed calf activity (high-mechanized). Those two activities 
are used to the levels that consume all the free pasture to 
produce one hundred and fifty-one cwt. When the price in­
creases to $21.00, the level of the beef cow activity is in­
creased from nineteen to twenty-four cows. This leaves less 
pasture which, along with the higher beef price, induce the 
use of the drylot fed calf activity to the level of sixteen 
head. Still free pasture is the limitational resource, all 
the calves produced are fed out on the farm, and no calves are 
purchased. 
When beef price increases to $22.00, the beef cow activ­
ity is dropped out. Seventy-eight calves are purchased to 
be fed; forty-seven through the pasture activity and thirty-
one through the drylot activity (both high-mechanized). The 
number of the units of the housing facilities determines the 
number of calves fed out by both activities, and the amount 
of free pasture available is the factor that is important in 
allocating the calves between the two activities. Increasing 
beef price to $23.00, renders beef production more profitable 
in general. In particular the drylot fed calf activity is 
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used intensively (one hundred and fourteen head). This leaves 
a lot of nonused free pasture which induces the use of both 
the pasture fed calf and the beef cow enterprises (twelve 
calves and nine cows). The factor limiting the use of the 
fattening activities is the number of high-mechanized feeding 
facilities available. Free pasture still determines the 
levels of the beef cow and the pasture fed calf enterprises. 
Beef supply function II 
This function is very much inelastic at its ends, and re­
latively elastic inbetween. The inelasticity of the lower end 
is explained in the same manner as in the case of function I. 
The elasticity of the middle part and the inelasticity of the 
upper part is explained later. 
At $20.00 per cwt, of beef, the amount supplied is one 
hundred and thirty-eight cwt., which is produced by feeding 
the calves produced by the beef cow activity, through the 
pasture fed calf enterprise. When beef price increases to 
#21.00 the drylot calf enterprise takes the place of the pas­
ture calf enterprise, freeing a significant amount of pasture 
(a limitational resource earlier) to be used to intensify the 
beef cow enterprise. At $22.00, the amount supplied is eight 
hundred and eight cwt. It is produced by a combination of the 
high-mechanized drylot and pasture fed calf enterprises, with 
the second enterprise being used more intensively. Beef hous­
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ing is the limiting resource. Increasing the beef price to 
$23.00 raises the amount supplied to one thousand three hun­
dred and sixteen cwt. This is made possible by the (a) in­
tensive investment in beef housing facilities, (b) the use 
of the resource that have been committed to pork production 
earlier for producing more beef, (c) the shift from the corn-
soybeans rotation to the continuous corn rotation in more 
than sixty percent of Class I land, and (d) buying more calves 
to be fed by the two enterprises utilized earlier, along with 
the use of the no silage beef cow enterprise to produce more 
calves to be fed on the farm. ŒSie drylot fed calf enter­
prise is the most intensively used activity. Two resources 
limit the quantity of beef supplied at this price, November 
labor, and the high-mechanized beef feeding facilities. 
Though November labor can be hired to complement the operator 
and family labor, yet it is not profitable to hire any man hour 
during November at a $1.50 wage rate. The use of all the 
available beef feeding facilities contributes to the nonpro-
fitability of hiring November labor since any small increase 
in the amount of beef produced necessitates acquiring new feed­
ing facilities by investment. 
As the price of beef increases to $24.00, the amount 
supplied increases to one thousand five hundred and thirty-
five cwt. Many factors contribute to the increased supply; 
almost all of the Class I land is put under the continuous com 
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rotation, no pork is produced, and Investment in low-mechan­
ized beef feeding facilities is carried out. This investment 
enables the use of an enterprise that has not been used be­
fore, namely the no silage low-mechanized pasture fed calf 
enterprise. The other two activities used to produce beef at 
this price are the no silage high-mechanized drylot fed calf 
enterprise, which is used very intensively, and the no silage 
high-mechanized pasture fed calf activity. The relatively 
high rate of interest is the limiting factor here, since all 
the capital available is used and no borrowing takes place. 
The amount of beef produced and supplied does not signi­
ficantly increase as beef price increases to $26.00. The in­
crease being only ten cwt. The reason is that though the 
price increase renders borrowing profitable at a seven per­
cent rate of interest, yet only $1,524 are borrowed (the farm 
capacity to acquire chattel credit at this point of the func­
tion is $3,444). The reason for not borrowing a larger amount 
is that another resource, July labor, becomes limiting as the 
beef produced reaches one thousand five hundred and forty-five 
cwt. Thus any increase in beef production (and supply) be­
yond this amount requires both borrowed capital, to be used 
in acquiring feeding facilities, and hired July labor. 
Prom the above discussion it can be argued that the elas­
ticity of the middle part of the function, is explained by 
the fact that the supply of the resources in this stage is 
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such that there is no successive "bottle necks. That is to say 
a large amount is produced before a limitational resource is 
reached, and when the increase in beef prices allow the over­
coming of the first limitational resource, no other resource 
become limitational before a large amount of beef is produced. 
The inelasticity of the upper part of the function is ex­
plained by exactly the opposite of the preceding argument. 
Beef supply function III 
This function is similar to function II elasticity wise. 
Both functions coincide in their two lowest points and their 
two highest points. They differ only in the two middle points. 
At $22.00, the amount supplied is five hundred and twenty-five 
cwt. as compared to eight hundred and eight cwt. exhibited 
by function II at the same price. The reason for this dif­
ference is that in the case of function II only two hundred and 
twenty-seven cwt. of pork are produced, while in the case of 
function III four hundred and sixty-one cwt. are produced. 
Pork production consumes relatively more labor,^  which makes 
annual labor a limiting resource for beef and pork production 
at the said point of function III. Thus a change is brought 
On the average the production of a cwt. of pork consumes 
one and five tenth man hour if a combination of the four-lit­
ter enterprises is used while a cwt. of beef consumes eight 
tenth man hour if a combination of the high-mechanized drylot 
and pasture fed calf enterprise is used 
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about in the beef producing enterprises favoring the use of 
the beef cow enterprise instead of the pasture fed calf en­
terprise. 
At #23.00, the amount supplied as exhibited by function 
III is one thousand one hundred and eighty-eight cwt. as com­
pared to one thousand three hundred and sixteen cwt. for 
function II at the same price. The only factor causing the 
difference is that pork-beef profitability situation is such 
that no pork is produced at this point of function II while 
three hundred and sixty-seven cwt. of pork are produced at 
the comparable point of function III. Hence less amounts of 
resources are allocated to beef production in the case of 
function III. 
Beef supply function IV 
This function is less inelastic at its upper stretch î^ en 
compared to functions II and III. It coincides with functions 
II and III in its lowest two points and its highest point. 
Thus three points of this function needs to be discussed. At 
#22.00, the quantity supplied is four hundred and eighty-eight 
cwt., which is produced by the same three enterprises that are 
used to produce the amount of beef supplied at this price and 
exhibited by functions II and III. The annual labor is the 
limitational resource here. At $23.00, the amount supplied 
is one thousand and fourteen cwt., which is produced jointly 
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by the drylot and the pasture fed calf enterprises, with the 
first enterprise being used more intensively. At this point 
pork is produced up to the limit of the available feeding fa­
cilities; the resources are then shifted to beef production. 
Beef is produced to the limit of the maximum feed that can 
be produced on the farm, since buying more com to produce 
more beef is not profitable, 
Vftien beef price increases to $24.00 the amount supplied 
increases to one thousand three hundred and eight cvrb. It 
is produced by the same two beef enterprises utilized at the 
immediate lower price, with the drylot fed calf enterprise 
being used much more intensively. The increase in the quan­
tity of beef supplied by about three hundred cwt, is made 
possible by shifting resources from pork to beef production 
till the limit of the high-mechanized beef feeding facilities 
is reached. Increasing beef price to $26.00 causes the amount 
supplied to increase to one thousand five hundred and forty-
five cwt. which is the same amount exhibited by the previous 
two functions at the same price. 
Beef supply function V 
The quantity of beef supplied as exhibited by this func­
tion increase from four hundred and fifty-eight to eight hun­
dred and eight, nine hundred and ninety-six, and one thousand 
three hundred and eighteen cwt. The function is unique in 
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that one resource only, annual labor, restricts the first, 
second, and fourth quantities, and another, cropland restricts 
the third quantity of beef produced. Though one resource re­
stricts the amounts supplied at three different prices, yet 
these amounts differ. The reason is that at each higher 
price the relative profitability of beef increases, and thus 
more and more resources are freed from pork production and 
committed to beef production. 
Pork Supply Functions for Farm 204 
Farm 204 is the typical farm representing "extra-large 
farms" of Area 2, that is, farms having more than four hun­
dred and fifty acres. Examining Figures 2, 4, and 6 shows 
that quantities of pork supplied increase as the size of the 
farm increases from small to medium and then to large. It is 
expected that the quantities of pork supplied by the extra-
large farm even will be larger, but Figure 8 shows that this 
is not true. The quantities of pork supplied by the extra-
large farm are smaller than those supplied by the large farm. 
This phenomenon is explained as follows. In the first place 
resource situations are such that beef production is much 
more profitable on Farm 204, This is suggested by the fact 
that out of the twenty-six optimum plans for Farm 204 shown 
in Table 10, pork is produced only in nine plans. This same 
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fact is also obvious from Figure 8, which shows that no pork 
is produced when pork prices are $11,50, $12.00, or $12.50 
irrespective of the level of beef prices. Also no pork is 
produced when pork price is $13.00 and beef price is $26.00. 
In the second place, hog facilities available on Farm 204 are 
smaller in number, besides being of the lower quality. While 
all hog facilities available on Farm 204 are of the portable 
type, those available on Farm 203 include portable as well as 
central and confined facilities (Table 37)* Table 37 also 
shows that hog facilities available on Farm 204 include twelve 
units of portable farrowing facilities and ninety units of 
portable feeding facilities, while hog facilities on Farm 203 
consist of seventeen units of central farrowing facilities, 
eleven units of portable farrowing facilities, seventy-six 
units of confinement feeding facilities, and one hundred and 
sixty-one units of portable feeding facilities. Thus consider­
ing the amounts and types of hog facilities available on both 
farms it is found that the average cost for pork production 
is smaller for Farm 203 than It is for Farm 204, every other 
thing being constant, especially if large amounts are pro­
duced. In the third place, annual labor is a serious limlta-
tlonal resource. In four out of the nine optimum plans where 
pork is produced, annual labor is limitational. This is due 
to the phenomenon already discussed that a high percentage of 
the available labor is consumed by crop rotations (Table 11), 
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which means that all labor needed has to be hired if pork (or 
beef) production increases beyond a certain limit. 
Pork supply functions I and II 
The two functions coincide completely. Each of them ex­
hibits only one positive quantity supplied, two hundred and 
ten cwt. It is supplied at $13.00. The two-litter all-port-
able activity is the enterprise used, and the use of all the 
portable feed facilities is the limitational resource. 
Pork supply function III 
Pork is not supplied at the lowest three prices. At 
#13.00 per cwt., the amount of pork supplied is two hundred 
and five cwt. It is produced by the two-litter all-portable 
enterprise. The use of all the portable farrowing facilities 
is the factor limiting pork production (and supply) to two 
hundred and five cwt. When pork price increases to $14.00, 
the amount supplied increases to five hundred and eighty-siz 
cwt. which is close to double the amount supplied at the 
immediate lower price. Intensive investment in portable feed­
ing facilities and also in central farrowing facilities are 
among the factors contributing to the increase in pork pro­
duction. This investment is carried out to permit the use 
of the four-litter central f arrowing-portable feeding enter­
prise, which is used in addition to the earlier employed en­
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terprise. Annual labor is the restricting resource, as may­
be expected. 
Pork supply functions IV and V 
The two functions coincide at every point. They differ 
from function III only in the amount supplied at the highest 
price of pork (#1^ .00). The amount supplied is six hundred 
and twenty-eight cwt., which is thirty-six cwt, greater than 
the amount displayed-^ t this price by function III. In other 
words, there exists a complementary relationship between pork 
and beef production at the pork price $14.00 per cwt., since 
the level at which beef price is fixed is lower for function 
III than it is for functions IV and V. This complementary 
relationship is explained for functions III and IV as follows 
(the explanation for functions III and V is the same). As 
beef price increases from $23.00 (the level of beef price given 
by function III) to $24.00 (the level of beef price given by 
function IV), the quantity of beef supplied increases from 
one hundred and fifty-nine cwt. to five hundred and seventy-
two cwt., which is made possible, among other things, by a 
shift in the use of the beef producing activities. The one 
hundred and fifty-nine cwt. of beef is produced by a combina­
tion of pasture fed calf and beef cow enterprises, while the 
five hundred and seventy-two cwt. is produced totally by the 
pasture fed calf enterprise. The amount of pasture consumed 
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to produce the one hundred and fifty-nine cwt, of beef (func­
tion IV). Therefore, as beef prices increase from #23.00 to 
$24.00 a larger amount of beef is produced, while a smaller 
amount of pasture is consumed, which leaves a larger amount 
of pasture for pork production and supply represented by func­
tion IV (which fixes beef price at §24.00) as compared to 
function III (which fixes beef price at #23.00). 
To summarize, the higher price of beef induced the pro­
duction of a larger amount of beef through the use of smaller 
amount of pasture, leaving a larger amount of pasture for pork 
production, and inducing the production of a larger amount of 
pork at the same time. 
Pork supply function VI 
This function exhibits only one positive amount of pork 
supplied at #14.00 per cwt. It is produced by the two-litter 
all-portable enterprise. The use of all the available port­
able farrowing facilities is the limitational resource. 
Beef Supply Functions for Farm 204 
Contrary to what is expected the amounts of beef supplied 
by the typical extra-large Farm 204 are smaller than the 
amounts supplied by the typical large Farm 203. The only fac­
tor that can be cited here to explain this phenomenon is ex­
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actly the last factor discussed to explain a similar phe­
nomenon for pork production on Farm 204, namely the exten­
sive use of labor for crop rotations leaving relatively 
smaller amounts of labor for beef (and pork) production. Beef 
supply functions for Farm 204 are shown in Figure 9. They 
are briefly discussed below. 
Beef supply function I 
This function is completely inelastic between beef 
prices $20.00, and $22.00. The amount supplied within this 
range is one hundred and eighty cwt. Enterprises used are 
the beef cow activity with the calves produced being fed by 
the pasture fed calf enterprise. Free pasture is the limita-
tional resource. When beef price increases to $23.00, the 
quantity supplied more than triples to six hundred and fifty-
four cwt., in spite of the fact that free pasture is still the 
limitational resource. This phenomenon is explained as fol­
lows. At the lower prices, (#20.00, $21.00, and #22.00) it 
is more profitable to produce the calves that are fed on the 
farm through the beef cow enterprise. But since the beef cow 
activity consumes a relatively large amount of pasture (in­
cluding hay) and there is a limited amount of pastures, a 
smaller number of calves are fed, and hence a smaller amount 
of beef is produced. At the higher price, it is more pro­
fitable to buy the calves that are fed instead of producing 
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them on the farm. Thus all the available pasture is consumed 
by the pasture calf fattening activity alone. Since this 
activity consumes a relatively smaller amount of pasture, the 
number of calves fed is larger, and the amount of beef pro­
duced is, subsequently, larger. 
Beef supply function II and III 
The two functions coincide at all points. They also co­
incide with function I, but extend to two more points. At 
$24.00 the imputed price for com used in beef production 
surpasses its selling price, inducing the use of the drylot 
fed calf enterprise, which, in addition to the pasture fed 
calf enterprise produce one thousand one hundred and twenty-
seven cwt. More beef would be produced if additional capital 
is available at lower than the assumed interest rate (seven 
percent). Borrowing at this rate takes place only when beef 
price increases to $26.00. Capital is no more limiting, and 
beef supplied is boosted to one thousand three hundred and 
forty-one cwt. This large quantity is produced by the same 
enterprises used earlier with the drylot fed calf activity 
being used more intensively. Annual labor is the limitational 
resource. 
Beef supply function IV 
The same phenomenon explained for function I, namely that 
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a much larger amount of beef is supplied at beef price #23.00 
as compared to the amount supplied at the range of prices 
$20.00 - $22.00 though the resource restrictions are the same, 
exists in function IV. The explanation cited earlier applies 
to function IV. As beef price increases to #24.00 the amount 
supplied increases to one thousand and sixty-siz cwt. The 
same enterprises used to produce beef at that price for func­
tions II and III are also used here, but the limitational re­
source here is the annual labor available, and not capital. 
The quantity supplied at the highest beef price is the same 
for function IV as it is for functions II and III, and thus 
do not need more elaboration. 
Beef supply function V 
This function is unique in that annual labor is the same 
resource restricting the amount supplied at all prices. The 
different quantities supplied at different prices are due to 
the change in the relative profitability of beef production 
as compared to pork production. At the lowest price the pro­
fitability of beef is relatively low, and thus the amount sup­
plied is low (one hundred and fifty-nine cwt.). The relative 
profitability of beef increases as beef price increases to 
§23,00, and a larger quantity (five hundred and seventy-two 
cwt.) is supplied. The situation does not change as beef price 
increases to #24.00. But as it increases to #26.00 the pro-
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fltabillty of beef production is again boosted, and thus the 
amount supplied is almost doubled to one thousand and sixty-
six cwt. 
General Characteristics of Pork and Beef 
Supply Functions of Area 2 
The analysis of pork and beef normative supply functions 
for the representative farms of Area 2 shows that these func­
tions have some common features. In the first place all the 
functions, as expected, are positively sloped. That is to 
say, the quantities supplied of any product (beef or pork) de­
pend heavily on the price of the same product. All the func­
tions are, on the average, relatively elastic.^  Yet the elas­
ticity is different, within the same function, at different 
points. Some parts may be completely inelastic representing 
situations in which the price of the product, pork or beef, 
has to increase significantly before the limitational resource 
encountered can be overcome. Other parts may be very elastic 
representing situations in which a large amount of the product 
can be produced before one or more of the resources become 
limitational. The elasticity of most of the different parts 
A^ny linear supply function that cuts the price axis at 
some positive price has elasticity that is greater than unity 
(36, p. 105) 
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of the supply functions discussed earlier fall between these 
two limiting points (being completely inelastic, and very 
elastic). Yet there are some parts of some of these functions 
that has a negative value for the elasticity, meaning that the 
functions are negatively sloped in these parts.^  This phe­
nomenon reflects situations in vrtiich the increase in the price 
of the product (beef) causes a shift in the enterprises em­
ployed such that the quantity produced decreases slightly. 
Such a phenomenon occurs only in cases where supply functions 
are not quite of the ceteris paribus type as in the case here. 
Beef supply functions analyzed here, assume everything con­
stant but beef prices, quantities of beef produced, and calf 
purchasing and selling prices. 
Another general characteristic of the normative pork and 
beef supply functions discussed above is that they all express 
the competitive nature of the relationship between pork and 
beef production. As beef (or pork) prices (fixed at a given 
level for each function) increase, pork (or beef) supply func­
tions shift to the left. Yet there is no definite pattern for 
this shift. In some cases all the function may shift to the 
left, though with different magnitudes at each point, reflect­
ing the different degree of competition between pork and beef 
production. 
T^his phenomen is explained on pp. 125 - 126 
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In some cases it has "been found that part of the pork 
supply function shifts to the right as the fixed level of beef 
prices increases, reflecting a complementary relationship be­
tween beef and pork production. This complementarity between 
beef and pork production exists if a hi^ er price for beef in­
duces the production of a larger amount of beef through the 
use of smaller amounts of pasture that can be used to increase 
pork production.^  
In general it is noticed that changes in quantities of 
pork (or beef) supplied due to changes in beef (or pork) 
prices are more sound at the middle part of the function. 
This phenomenon is more obvious in beef than in pork supply 
functions. For each farm, quantities of beef supplied at the 
lowest prices are almost the same regardless of the levels at 
which pork prices are fixed. As beef prices increase the 
quantities of beef supplied as exhibited by beef supply func­
tions first become considerably different at different pork 
prices, and then the response starts to decline, causing the 
functions to come closer to each other again. This phenomenon 
can be explained as follows. At the lowest levels of beef 
prices considered, very small quantities of beef are produced. 
Enterprises used are either the beef cow with selling the 
calves or fattening them through the pasture fed calf enter­
prise. The levels at which these enterprises are utilized are 
Ipp.  162 -  163 
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completely determined by the availability of free pasture, 
since it is the only limitational resource for beef production 
at these low levels of beef prices. And since pork production 
consumes very little pasture as compared to corn and com 
equivalents, whether a small or large quantities of pork are 
produced, the quantities of pasture allocated to beef produc­
tion will not change considerably. Therefore, the quantities 
of beef produced at low levels of beef prices do not react 
strongly to the changes in the price of pork. 
As beef prices increase, the larger amounts of beef pro­
duction are carried out through the drylot fed calf enterprises 
which consume large amounts of corn and corn equivalents, and 
hence are more competitive with pork production. Therefore 
the change in pork prices mean changes in the profitability 
of beef production (if beef price is fixed at a certain level), 
and hence beef production will change considerably as pork 
prices take different values. Bat as beef prices continue to 
increase, the relative profitability of beef production is 
raised to the extent that the quantities of beef produced is 
limited in most cases by the fixed factors of production (the 
size of the land). This causes the quantities of beef pro­
duced at high levels of beef prices to be relatively large 
irrespective of the levels of pork prices. 
It is also noticed that no pork is produced by any of 
the twenty-four pork supply functions of Area 2 at the lowest 
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pork price considered, no matter how low beef prices are. On 
the other hand all the twenty beef supply functions exhibit 
some positive quantities of beef supplied at the lowest beef 
prices even when pork price is fixed at the highest level con­
sidered. This phenomenon can be explained by re-examining the 
feed coefficients of both hog and beef activities (Tables 7I 
and 84). These Tables show that the difference in the feed 
mix required to produce one cwt. of pork does not differ sig­
nificantly from one enterprise to the other. On the other 
hand the feed mix required to produce one cwt. of beef is 
greatly different between different beef enterprises. That 
is to say, while pork production by any enterprise consumes 
very little pasture and much com and com equivalents, beef 
production can be carried out by enterprises that consume very 
little pasture and very much com and corn equivalents, or 
vice versa. Thus at the lowest pork prices, whenever the im­
puted price for com is lower than its selling price, no pork 
is produced. But beef can be produced profitably even if beef 
prices are low to the extent that it causes the imputed price 
of com in beef production to be lower than its selling price. 
This is due to the possibility of producing beef through acti­
vities which consume veiy much pasture (which is free) and 
very little com and com equivalents, such as the beef cow 
enterprises. 
Beef supply functions for Area 2 generally exhibit larger 
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quantities when compared to pork supply functions. Three fac­
tors serve to explain this phenomenon. First, Tables 68 - ?! 
and Tables 81 - 84 show that the efficiency of feed is slight­
ly higher in beef production than it is in pork production, 
considering the enterprises in optimum plans. About three and 
four tenth cwt. of corn and com equivalents are required 
to produce one cwt. of beef, while about three and six tenth 
cwt. of corn and corn equivalents are required to produce 
one cwt. of pork. Secondly, no pork is produced by any func­
tion at the price combination of the highest beef price and 
the lowest pork price. But at the combination of the lowest 
beef price and the highest pork price the quantities of beef 
produced range from fourteen cwt. in the case of the typi­
cal small farm to four hundred and fifty-eight cwt. in the 
case of the typical large farm. This means that the non-
specialized resources^  are all committed to beef production 
if beef prices are very high and pork prices are very low, but 
the opposite is not true. Thirdly, labor is the limitational 
resource at the points where the maximum quantities of pork 
and/or beef are produced on typical large and extra-large 
farms. At the same time the per unit requirement of labor is 
higher for pork production. It is about one and five tenth 
Beef housing and feeding facilities along with pork far­
rowing and feeding facilities are regarded as specialized re­
sources while capital, feed, and labor are considered as non-
specialized resources 
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man hour per one cwt. of pork as compared to about one and two 
tenth man hour per one cwt. of beef. 
Finally, it is noticed that there exists a concave func­
tional relationship between farm size and the quantities 
supplied of beef and pork. That is to say that quantities of 
pork and beef supplied by the farm increases as the farm size 
increases up to a certain limit, and then decreases, which 
suggests that for pork, the larger amounts supplied by the 
typical farms increases from about three hundred and twenty-
five cwt. supplied by the small farm to about seven hundred 
cwt. supplied by the medium farm, then to about eight hundred 
and sixty cwt. supplied by the typical large farm, but it de­
creases to about six hundred and thirty cwt. supplied by the 
typical extra-large farm. For beef, the larger quantities 
supplied increases from about three hundred and twenty-five 
cwt. to about seven hundred and forty cwt., and one thousand 
five hundred and fifty cwt.; but then it decreases to about 
one thousand three hundred and forty cwt. as the farm size 
increases from small to medium, large, and to extra-large. 
This phenomenon about the quantities of pork and beef 
supplied and the size of the farm is a result of the phenome­
non noticed earlier about the size of the farm and the quanti­
ties of pork and beef produced.^  Hence it is explained by 
the same factors mentioned earlier. 
Ipp. 110 - 114 
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ABEA. 2 SUPPLY FUNCTIONS 
Individual farms* supply functions are aggregated in 
each of the ten regions of Iowa using the appropriate co­
efficients. This results in eleven supply functions for each 
region; six for pork, and five for beef. In all there are 
one hundred and ten area supply functions. Carrying out the 
analysis for all these functions consumes a lot of time with­
out a significant reward. Therefore, Area 2 is picked again, 
and its eleven supply functions are analyzed in some detail. 
Areas* aggregation is done by multiplying optimum solu­
tions of typical farms by appropriate aggregation coefficients 
and summing up over all the representative farms within each 
area. This gives a set of twenty-six optimum plans for each 
area; an optimum plan for each pork-beef price combination. 
Area 2 Pork Supply Functions 
Figure 10 shows the six pork supply functions of Area 2. 
Function I gives the amounts of pork supplied at different 
prices given that beef price is .$20.00 per cwt. Functions II, 
III, . . ., VI give the same thing fixing beef prices at 
$21.00, $22.00, ."^ 23.00, $24.00, and $26.00 respectively. The 
domain of functions I and II is the subset of pork prices 
($11.50, $12.00, $12.50, $13.00), while the domain of functions 
14.00 
13.50 _ 
13.00 
12.50 _ 
12 .00  
11.50 
m cwt 
l - . 'Ô Ï .5  2\fr'  3LÔ 3.5 '47o 
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III and IV is the subset ($11.50, #12.00, $12,50, #13.00, 
$14.00) of pork prices. The subset ($12.00, $12.50, $13.00, 
§14.00) of pork prices is the domain of functions V and VI. 
As expected, function I supplies amounts that are greater 
than or equal to the amounts supplied by any other function 
at any price that belongs to the domain of function I, since 
the level at which beef price is fixed for this function is 
the lowest considered. Function III supplies the largest 
amount of pork supplied by any function at $14.00. This is 
expected since ijSl^ .OO is outside the domain of function I, 
and beef price is given at #22.00 throughout function III, 
which is the lowest beef price considered by any function 
that has $14.00 in its domain. 
The maximum amount of pork supplied as exhibited by 
function III is three and eight tenth m. cwt., which is almost 
four percent of the amount shown on the state supply function 
at the same price combination. This is about what may be ex­
pected, since the size of the cropland in Area 2 is about 
five percent the size of the acreage of cropland in Iowa 
(Table 16), Area 2 also has almost four percent of the far­
rowing facilities, and four percent of the pork feeding fa­
cilities in Iowa (Table 17). 
It is recalled that a complimentary relationship has 
been noticed between pork and beef production on the typical 
extra-large farm of Area 2. This relationship occurs between 
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Table 16. Cropland acreage in Iowa by regions in 1959^  
Area Class I Class II Class III Total Cropland 
land land land acres percent 
acres acres acres 
1 1,705,149 458,532 0 2,163,687 9 
2 574,227 259,382 320,707 1,154,316 5 
3 1,182,615 1,268,302 256,970 2,707,887 12 
4 5,071,104 656,868 0 5,727,972 25 
5 503,802 361,270 267,619 1,132,691 5 
6 457,953 500,484 791,261- 1,749,698 7 
7 2,360,550 546,729 0 2,907,279 13 
g- 2,226,579 686,034 0 2,912,613 13 
9 811,530 637,029 258,639 1,707,198 7 
10 225,300 572,126 293,119 1,090,545 4 
Total 15,118,809 5,946,756 2,118,315 23,253,880 100 
S^ource: (39) 
supply function III and IV, and also between functions III 
and V for the range of pork prices $13.00 and $14.00 (Figure 
6). Such a relationship does not show itself in the aggre­
gate pork supply functions for Area 2, which means that for 
all the farms of Area 2 the competitive relationship between 
pork and beef production dominates the complementary rela­
tionship shown by functions III, IV, and V for the extra-large 
farms. One of the factors contributing to the recessiveness 
of the complementary relationship is that the aggregation co­
efficient of the eztra-large farm where this relationship 
occurs is small as compared to other farms. Aggregation co­
efficient for the extra-large farm is six hundred and ninety-
Table I7. Hog farrowing and feeding facilities on Iowa farms by regions^  
Areas Central farrowing Portable farrowing Confinement feed Portable feed 
sow percent sow percent pig percent pig percent 
1 215,008 10 157,046 16 1,227,277 0 1,599,439 8 
2 67,931 2 35,057 4 256,272 4 653,899 4 
3 132,564 7 88,788 9 0 0 2,375,011 12 
k 391,834 19 238,114 25 2,266,472 33 4,289,316 22 
5 72,774 4 75,581 8 411,453 6 1,181,271 6 
6  126,038 6 83,318 9 154,683 2 529,405 3 
7 332,991 16 42,282 4 695,304 10 2,543,640 14 
8 365,351 18 125,667 13 964,782 14 3,164,469 17 
9 147,255 8 79,376 9 0 0 2,107,913 11 
10 168,514 9 26,952 3 940,844 13 628,755 3 
Total 2,202,260 100 952,181 loo 6,917,087 100 19,073,118 100 
^Source;  (8)  
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six as compared to one thousand two hundred and forty-four for 
small farms, two thousand four hundred and forty-four for me­
dium farms, and one thousand five hundred and thirty-nine for 
large farms of Area 2. 
Figure 10 shows that pork production (and supply) is sen­
sitive to beef prices even at the highest prices considered 
for pork. Amounts of pork supplied at this price, $14.00 per 
cwt., decrease considerably from three and eight tenth to 
three and five tenth, two and five tenth, and to one and two 
tenth m. cwt. as beef prices increase from $22.00 to #23.00, 
$24.00 and to $26.00 per cwt. respectively. 
Pork supply function I 
This function is more elastic at its lower end as compared 
to its upper stretch, in spite of the fact that the similar 
function for extra-large farms is completely inelastic at its 
lower end. This again reflects the fact that extra-large 
farms command a relatively small percentage of the resources 
of Area 2. For example the acreage of cropland belonging to 
extra-large farms is about twenty-eight percent of the acreage 
of cropland in Area 2. 
The function shows no pork being produced vrtien pork price 
is ,|11,50 percent. At $12.00, the amount supplied is one and 
four tenth m. cwt., which is produced exclusively by the four-
litter central farrowing-portable feed enterprise on small, 
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medium, and large farms. No pork is produced at this price 
on extra-large farms, while medium farms produce about forty-
five percent of the amount supplied, large farms produce 
forty-two percent, and small farms produce thirteen percent 
(Table 18), The use of all the available portable feeding 
facilities is the only limitational resource for pork produc­
tion on all the farms at this stage,^  
Extra-large farms still are not induced to produce pork 
when its price increases to $12,50 per cwt., while other farms 
produce two and two tenth m. cwt. Medium farms produce about 
the same percentage, forty-four. Large farms, though their 
production is about one and one half larger, their relative 
contribution decreased from forty-two to thirty-eight per­
cent. The production of small farms is almost doubled, and 
hence their relative stand improved to eighteen percent 
(Table 18). Another pork activity helped in increasing pork 
production. It is the four-litter central farrowing-confine­
ment feeding enterprise, since after using all the portable 
feeding facilities available, the higher price induced the 
use of the confined feeding facilities. Limitational re­
sources range from cropland on small farms to central farrow-
S^ince the model used is a short-run model, farmers can 
produce hogs at low prices because the cost of depreciation 
of the buildings and equipment is not included. This is #iy 
facilities become a limitation 
Table 18. Contributions of different farm sizes to the supply of pork In Area 2 
for all functions 
Function Pork price Beef price Amount Percentage of amounts supplied by 
supplied small medium large X-large 
$/cwt* $/owt* m cwt® farms farms farms farms 
I 11.50 20.00 0 0 0 0 0 
I 12.00 20.00 1.4 13 45 42 0 
I 12.50 20.00 2.2 18 44 38 0 
I 13.00 20.00 2.7 12 4o 43 5 
II 11.50 21.00 0 0 0 0 0 
II 12.00 21.00 1.4 13 45 42 0 
II 12.50 21.00 2 12 48 40 0 
II 13.00 21.00 2.4 16 43 35 6 
III 11.50 22.00 0 0 0 0 0 
III 12.00 22.00 .5 32 2 66 0 
III 12.50 22.00 1.5 11 41 48 0 
III 13.00 22.00 2.3 16 42 36 6 
III 14.00 22.00 3.8 10 45 34 11 
IV 11.50 23.00 0 0 0 0 0 
IV 12.00 23,00 0 0 0 0 0 
IV 12.50 23.00 1.4 13 45 42 0 
IV 13.00 23.00 2 12 48 40 0 
IV 14.00 23.00 3.5 8 48 31 13 
V 12.00 24.00 0 0 0 0 0 
V 12.50 24.00 .2 0 88 12 0 
V 13.00 24.00 1.3 13 47 29 11 
V 14.00 24.00 2.6 14 37 32 17 
VI 12.00 26.00 0 0 0 0 0 
VI 12.50 26.00 0 0 0 0 0 
VI 13.00 26.00 0 0 0 0 0 
VI 14.00 26.00 1.2 14 50 25 11 
Average 1.2 13 , 4 27 5 
H^undredweight 
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ing and central feeding facilities on medium and large farms. 
Increasing pork price to $13.00, induces extra-large farms to 
produce about one tenth m. cwt, which is about five percent 
of all the amount supplied as exhibited by function I at this 
price. Large farms produce about one and one tenth m. cwt., 
or about forty-three percent. Medium and small farms produce 
forty percent and twelve percent respectively. All the farms 
jointly supply about two and seven tenth m. cwt. Pork pro­
duction on small farms is undertaken exclusively by the four-
litter central farrowing-portable feeding enterprise, while 
on extra-large farms the two-litter all-portable enterprise 
is the only activity used in pork production. Medium and 
large farms used the mentioned two enterprises along with the 
four-litter all-confined enterprise. Limitational resources 
are central farrowing facilities, feed, labor, and portable 
feeding facilities on small, medium, large, and extra-large 
farms respectively. 
Pork supply function II 
This function differs from function I in its two higher 
points, where it is even less elastic than function I. At 
112.50 per cwt., the quantity of pork supplied is about two 
m. cwt., produced by the four-litter central farrowing-port-
able feed enterprise on small farms, and by the four-litter 
all-confined enterprise along with the former enterprise on 
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medium and large farms. Extra-large farms do not produce any 
pork at this price. Table 18 shows that at this point medium 
farms produce close to fifty percent of all the quantity pro­
duced by Area 2 ;riiile large and small farms produce forty 
and twelve percent respectively, Limitational resources at 
this stage are feed, central farrowing facilities, and con­
fined and portable feeding facilities on small, medium, and 
large farms respectively, 
When pork price increases to #13.00, the amount supplied 
increases to two and four tenth m, cwt. Still medium farms 
are the largest contributors to this amount (forty-three per­
cent), followed by large farms (thirty-five percent), small 
farms (sixteen percent) and extra-large farms (six percent). 
Small and large farms utilize the same enterprises employed 
earlier, while medium farms utilize the two-litter all-port­
able enterprise in addition to those employed earlier. The 
two-litter all-portable enterprise is the only one employed 
by extra-large farms at this point, Limitational resources 
are cropland, feed, central farrowing facilities, and portable 
farrowing facilities on small, medium, large, and extra-large 
farms respectively. 
Pork supply function III 
This function is almost linear, and hence its elasticity 
decreases as the function stretches far from the origin since 
185 
the function cuts the price axis at a positive price (36, pp. 
104 - 105). The function exhibits no pork being supplied at 
$11.50. It displays five tenth m. cwt. being supplied at 
$12.00, of which sixty-six percent is supplied by large farms, 
thirty-two percent by small farms, and only two percent by 
medium farms. Extra-large farms supply no pork at this price. 
The four-litter central farrowing-portable feed enterprise is 
the only activity used in pork production on all the farms. 
Limitational resources are portable feeding facilities on 
small farms, and feed on medium and large farms. 
At $12.50, the quantity supplied triples to one and five 
tenth m. cwt. Still extra-large farms do not supply any pork, 
while large farms supply forty-eight percent, medium farms 
forty-one percent, and small farms eleven percent (Table 18). 
The four-litter central farrowing-portable feed activity is 
the only enterprise used to produce pork on small and medium 
farms, with portable feeding facilities being the limitational 
resources. Large farms, where labor and feed are the limita­
tional resources employ the two enterprises of the four-litter 
hog system. The quantity of pork supplied at $13.00 is two and 
three tenth m. cwt., of which the largest amount is supplied 
by medium farms, followed by large, small, and extra-large 
farms respectively (Table 18). Small farms use the four-litter 
central farrowing-portable feed enterprise to the limit of 
the amount of feed that is allocated to pork production. 
Medium and large farms use the two four-litter system enter-
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prises to the limit of the available central farrowing and 
confinement feeding facilities, while extra-large farms use 
the two-litter all-portable enterprise to the limit of the 
available portable feed facilities. 
The largest amount supplied as exhibitéd by function III 
is three and eight tenth m. cwt., of which medium farms sup­
ply forty-five percent, large farms thirty-four percent, ex-
tra-large farms eleven percent, and small farms ten percent. 
To be able to produce this amount large and medium farms 
utilize the two-litter all-portable in addition to the two 
four-litter enterprises. Extra-large farms operate the four-
litter central farrowing-portable feeding enterprise along 
with the two-litter all-portable, while small farms utilize 
only the former enterprise. Limitational resources are crop­
land, portable farrowing and central feed facilities, and 
labor. 
Pork supply function IV 
No pork is supplied at the lowest two prices. After that 
the function follows function III closely with slightly 
smaller amounts supplied at each price. The same enterprises 
are utilized and limitational resources are the same in most 
cases. Generally medium farms produce the largest amount 
followed by large, small, and extra-large farms consecutively. 
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Pork supTJly function V 
This function shows no pork supplied at $12.00, and re­
latively small quantity supplied at |12.50. At $13.00 the 
quantity supplied is one and three tenth m, cwt., of which 
medium farms produce forty-seven percent, while large farms 
produce twenty-nine percent, small farms thirteen percent, 
and extra-large farms eleven percent. Enterprises used are 
the four-litter central farrowing-portable feeding activity 
on small and medium fanns, and the two-litter all-portable 
enterprise on large and extra-large farms. Cropland is the 
limitational resource on small and large farms, while portable 
feeding facilities are the limitational resources on medium 
and extra-large farms. 
At $14.00, the quantity supplied reaches two and six 
tenth m. cwt,, of which thirty-seven percent is supplied by 
medium farms, thirty-two percent by large farms, seventeen 
percent by extra-large farms, and fourteen percent by small 
farms. The four-litter central farrowing-portable feeding 
enterprise is used by all the farms. In addition the four-
litter all-confined enterprise is used on medium and large 
farms, and the two-litter all-portable enterprise on the ex-
tra-large farms. Cropland and central farrowing facilities 
are the limitational resources. 
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Pork supply function VI 
Only one positive quantity, one and two tenth m. cwt. Is 
supplied, at $14.00 per cwt. Half of It Is produced by medium 
farms, one fourth by large farms, and one fourth by small and 
eztra-large farms combined. Enterprises used are the two-
lltter all-portable on the extra-large farms, and the four-
lltter central farrowing-portable feeding activity on all 
other farms. Cropland, labor, and portable farrowing and 
feeding facilities are the llmltatlonal resources. 
Area 2 Beef Supply Functions 
There are five subaggregate beef supply functions for 
Area 2, all of which are shown In Figure 11. Function I gives 
amounts of beef supplied at different prices given that pork 
price Is fixed at $11,50. Functions II - V fix pork prices 
at #12,00, ^ 12.50, #13,00, and $14,00 respectively. The do­
main of function II - IV contains six beef prices, #20.00, 
#21.00, #22,00, $23.00, #24.00, and #26.00; while the domain 
of function I contains only the lower four price levels, and 
that of function V contains only the higher four price levels. 
Figure 11 shows that functions I - IV are almost com­
pletely inelastic at their lower end, since at the lowest two 
prices considered for beef, it is profitable to produce beef, 
only if the enterprises used are those which consume relatively 
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more pasture and less com as long as pasture is free, due to 
the fact that the imputed price for com used in beef feeding 
is lower (at these beef prices) than the com selling price. 
As beef prices increase the imputed price for com increases, 
but it surpasses the com selling price only when beef price 
reaches $22.00 per cwt. At this price the elasticity of sup­
ply increases. 
Functions II and III are also very much inelastic at 
their upper stretch. This reflects the high corn purchasing 
price assumed in this study. In these parts of the functions 
cropland is the limitational resource; meaning that crop ro­
tations utilized are those that produce the maximum quantity 
of feed, all of which is consumed on the farm. Any increase 
in beef (and pork) production would necessitate corn buying. 
And since the price assumed for corn buying is relatively 
high, beef prices must rise significantly to render beef (and 
pork) production, that utilize purchased com, profitable. 
Hence these functions are inelastic at their upper stretch. 
Function V is almost linear with its elasticity decreasing as 
the function stretches away from the origin. 
The largest amount of beef supplied by any function is 
fifty-five m. cwt., which is about four percent of the amount 
shown on the state supply function at the same price combina­
tion. This is about vrtiat may be expected since the acreage 
of cropland in Area 2 is about five percent of that of Iowa 
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(Table 16), and the beef housing and feeding facilities in Area 
2 are about four percent of those on all Iowa farms (Table 19). 
Table 19, Beef facilities available on Iowa farms by region 
Area Housing facilities Low-mechanized High-mechanized 
facilities facilities 
animal unit percent head percent head percent 
1 450,486 9 109,395 2 1,445,639 24 
2 206,677 4 89,032 2 368,977 6 
3 445,347 9 687,308 15 810,852 13 
4 902,982 18 1,172,498 25 1,140,720 19 
5 282,272 5 181,690 4 489,825 8 
6 1,078,769 21 475,305 10 0 0 
7 482,661 10 506,067 11 488,592 8 
8 641,702 12 715,453 16 673,227 11 
9 318,817 6 346,710 8 345,592 5 
10 311,275 6 315,324 7 350,376 6 
Total 5,210,909 100 4,598,782 100 6,113,800 100 
Table 20 shows that large farms produce on the average 
about forty-six percent of all the beef produced and supplied 
by Area 2, The range goes from thirty-nine to sixty-seven 
percent. Medium farms are the second main contributors. On 
the average they supply about thirty-six percent of the beef 
supplied by Area 2, with a range going from ten to forty-nine 
percent. Extra-large farms and small farms produce about 
twelve percent and six percent respectively of the beef sup­
plied by Area 2. However, it should be clear that the per­
centages mentioned need not mean that on the average any farm 
Table 20. Contributions of different farm sizes to the supply of beef in Area 2 
for all functions ' 
Function Pork price Beef price Amount Percentage contribution of 
$/cwt* $/cwt& 
supplied small medium large X-large 
m cwt farms farms farms farms 
I 11.50 20.00 .5 7 28 42 23 
I 11.50 21.00 .6 7 25 48 20 
I 11.50 22.00 2.8 10 42 44 4 
I 11.50 23.00 4.6 9 38 44 9 
II 12.00 20.00 .5 7 26 42 25 
II 12.00 21.00 .6 6 23 48 22 
II 12.00 22.00 2.7 5 44 46 5 
II 12.00 23.00 4.6 9 38 44 9 
II 12.00 24.00 5.3 7 34 43 15 
II 12.00 26.00 5.5 7 33 43 17 
III 12.50 20.00 .5 5 26 43 26 
III 12.50 21.00 .6 6 24 48 22 
III 12.50 22.00 2 6 49 39 6 
III 12.50 23.00 3.8 6 33 49 12 
III 12.50 24.00 5.2 8 32 45 15 
III 12.50 26.00 5.5 7 33 43 17 
IV 13.00 20.00 .4 3 27 44 26 
IV 13.00 21.00 . 5 5 23 49 23 
IV 13.00 22.00 1.7 2 48 43 1 
IV 13.00 23.00 3.2 7 31 48 14 
IV 13.00 24.00 4.2 5 29 48 18 
IV 13.00 6.00 5.5 7 33 43 17 
V 14.00 22.00 .9 2 11 75 12 
V 14.00 23.00 1.9 2 10 67 21 
V 14.00 24.00 2.8 1 30 55 14 
V 14.00 26.00 4.2 5 28 49 18 
Average 2.7 6 46 12 
H^undredweight 
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of any size produce more or less than another one since the 
aggregation coefficients for small, medium, large, and eztra-
large farms differ significantly as mentioned earlier. If 
these coefficients are equal for all farms, large farms would 
produce about forty percent, extra-large farms thirty-two 
percent, medium farms nineteen percent, and small farms nine 
percent. Aside from the aggregation coefficients a large farm 
produces a larger amount of beef than the extra-large farm. 
This phenomenon has been noticed and analyzed earlier. Exam­
ining Table 10 again shows that the real bottle-neck in the 
resources of the extra-large farm is the annual labor. Oper­
ator and family labor available on farms of different size is 
not proportional to farm size. Extra-large farms, on the 
average, have the largest cropland acreage and the smallest 
labor per acre. Due to those two factors, that is, the large 
acreage of cropland and the small labor availability per acre, 
crop rotations on the extra-large farm consume a high per­
centage of available labor, which leaves a relatively smaller 
amount of labor for beef and pork production. Hence comes the 
fact that labor is the most important limitational resource 
for beef (pork) production at high beef (pork) prices on the 
extra-large farm, which causes the percentage of beef (pork) 
produced on it to be smaller than that on the large farm. 
This difference between the quantities of beef (pork) produced 
on large and extra-large farms, is enlarged by the factor that 
19^ 
the aggregation coefficient for large farms is one thousand 
three hundred and fifty-nine while it is six hundred and 
ninety-six for extra-large farms. 
It is recalled that there are some parts of supply func­
tions II and IV for Farm 201 where the slope is negative. 
This phenomenon has been discussed earlier, and factors caus­
ing it have been pointed out. Such a phenomenon has not been 
noticed on the area level which indicates that factors caus­
ing the slope of those supply functions to be positive are 
dominating factors that are working on the other direction. 
Beef supply functions for Area 2 are discussed individ­
ually in some detail below. Since function I coincides al­
most completely with the lower part of function II, it is felt 
that the need to analyze function I does not arise. 
Beef supply function II 
At the lowest two beef prices, the only two enterprises 
used in beef production are the beef cow, and the pasture fed 
calf enterprises.^  These are the two enterprises that consume 
relatively large amounts of pasture. Since these enterprises 
are used to the limit of the available free pasture, only 
small amounts of beef are produced and supplied, five tenth 
and six tenth m. cwt. respectively. On the average, large 
I On large farms the drylot fed calf enterprise is used 
instead 
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farms contribute about forty-five percent of these amounts, 
while medium, extra-large, and small farms contribute twenty-
five, twenty-three, and seven percent consecutively. When 
beef price increases to i^ 22,00, imputed price for com used 
in beef production increases, which induces the use the dry-
lot fed calf activity along with the pasture fed calf activity 
on large and medium farms to the limit of the available hous­
ing facilities, causing their share of the amount supplied to 
reach ninety percent, as compared to seventy percent at the 
lower prices. Eztra-large farms are still using the same en­
terprises used earlier while small farms concentrate on the 
use of the pasture fed calf enterprise. This causes their 
share of the supply to decrease from thirty percent to ten 
percent only. 
At 123.00 per cwt., the amount of beef supplied almost 
doubles to four and six tenth m. cwt., of which forty-four 
percent is produced by large farms, thirty-eight percent by 
medium farms, and nine percent by each of the small and ex­
tra-large farms. This considerable increase in beef supply 
is made possible by the intensive use of the drylot fed calf 
enterprise in all but extra-large farms, investment in beef 
housing facilities, and curtailing pork production which frees 
more resources to be used in beef production. Limitational 
resources include labor, feed, and high interest rate relative 
to the marginal value product of capital. Increasing beef 
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price to $24.00 does not induce a large increase in beef pro­
duction. The amount supplied increases only to five and three 
tenth m. cwt. Large and medium farms, though they lost four 
points, produce more than seventy-five percent of the amount 
supplied. The share of extra-large farms increased from nine 
to fifteen percent while that of small farms decreased from 
nine to seven percent. The intensive use of drylot fed calf 
enterprises on the extra-large farms (for the first time along 
this function) is the main factor contributing to their in­
creased share of beef production. 
VJhen beef price increases to $26.00, the amount supplied 
increases by a very small amount, from five and three tenth 
to five and five tenth m. cwt. This increase is attributed 
mostly to the increase in the production of extra-large farms 
by more than one tenth cvrt. Thus the relative share of these 
farms increases by two percent, gained from the reduction in 
the relative share of large and medium farms. The same enter­
prises are used with the more intensification of the drylot 
fed calf enterprises. The most important limitational resource 
at this point is the annual labor. 
Beef supply function III 
This function coincides with function II in the lowest 
two points and the highest point. It is different only in the 
three points in between. At the lowest of these three points 
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the amount of beef supplied is two m. cwt. which is eight 
tenth m, cwt. lower than the amount exhibited by function II 
at the same price. Medium farms, and not large farms, pro­
duce the largest amount of beef supplied at this price. They 
produce close to fifty percent of the areas production. En­
terprises used range from a combination of the beef cow, pas­
ture fed calf, and drylot fed calf enterprises on large farms 
to a combination of the first and the second on extra-large 
farms, the first and the third on medium farms, and only the 
pasture fed calf enterprise on small farms. Limitational re­
sources are feed, housing facilities, and labor. 
At §23.00, the amount of beef supplied almost doubles to 
three and eight tenth m. cwt. Here large farms occupy their 
traditional place, and supply close to fifty percent. Medium 
farms lose sixteen points while extra-large farms gain six 
points, and small farms stay in the same position. Activities 
used on small, medium, and large farms are the drylot fed and 
pasture fed calf enterprises. They are used to the limit of 
the amount of feed allocated to beef production. Extra-large 
farms utilize the pasture fed calf enterprise only to the 
limit of the free pasture. When beef price increases to $24.00 
the amount supplied increases to five and five tenth m. cwt. 
which is the same amount supplied by function II at the same 
price. 
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Beef supply function IV 
Essentially this function is not different from function 
III at the lowest two prices. At $22.00, the amount supplied 
is one and seven tenth m. cwt. as compared to two m, cwt. dis­
played by function III at the same price. Again, medium farms 
and not large farms produce the largest share of the beef sup­
plied by the area. They produce about forty-eight percent 
while large, extra-large, and small farms produce forty-three, 
seven, and two percent respectively. Enterprises used in beef 
production are beef cow, pasture fed calf, and drylot fed calf 
enterprises on large farms. A combination of the first and 
the second enterprises are used on small and extra-large 
farms, while a combination of the first and third enterprises 
are used on medium farms. Limitâtional resources include feed 
on small and extra-large farms, cropland on medium farms and 
housing facilities on large farms. 
When beef price increases to $23.00, the amount supplied 
increases to three and two tenth m. cwt., of which forty-eight 
percent is supplied by large farms, thirty-one percent by me­
dium farms, fourteen percent by extra-large farms, and seven 
percent by small farms (Table 20). Small and medium farms use 
the same enterprises used at the immediate lower price. Large 
farms drop the beef cow enterprise used earlier and concen­
trate on the other two enterprises; the drylot fed and the 
pasture fed calf enterprises with the first enterprise being 
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used more intensively. Extra-large farms concentrate on the 
pasture fed calf activity. While cropland is the major limi-
tational resource on small and large farms, beef housing fa­
cilities and free pasture are the limitational resources on 
medium and eztra-large farms respectively. 
At $24.00, the amount supplied increases to four and two 
tenth m. cwt. The contributions of different farms in sup­
plying this amount are about the same as they are at the im­
mediate lower price except that extra-large farms contribute 
four percent more and small and medium farms produce two per­
cent less each. The same enterprises are used in all farms, 
Limitational resources are cropland, feeding facilities, and 
annual labor. Increasing beef prices to $26,00 causes beef 
supply to reach five and five tenth m. cwt. which is the same 
amount supplied by functions II and III at the same price. 
Beef supply function V 
At the lower price ($22.00 per cwt.) cropland and annual 
labor limits the amount supplied to nine tenth m. cwt. This 
amount is produced by the beef cow and the pasture fed calf 
enterprises. A very small percentage of the beef supplied 
consists of calves. Beef calves are sold by small farms only 
and in small amounts. This is done because at the price com­
bination of $22.00 per cwt. for beef and #16.00 per cwt. for 
pork the only beef enterprise profitable is the beef cow with 
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selling the calves produced, 
When beef price increases to $23.00 per cwt. the amotmt 
supplied becomes one and nine tenth m. cwt. In addition to 
the enterprises used earlier, the high-mechanized drylot fed 
calf enterprise is employed. The limitational resources are 
exactly the same as those mentioned for the immediate lower 
price. Beef supply increases to two and eight tenth m. cwt. 
when its price increases to $24.00. It is produced by the 
sfiune enterprises, and the production is limited by the same 
limitational resources as for the immediate lower price. 
When beef price increases to §26.00, beef supply increases to 
four and two tenth m, cwt. This is the same amount supplied 
by function III at the price of #24.00 per cwt. Table 20 shows 
that though large farms still produce at least above fifty 
percent of the amount supplied by function V at each price, 
yet their share of the production decreases as beef price in­
creases. Other farms increase their share as the price in­
creases. Eztra-large farms share increases from twelve to 
eighteen percent, medium farms share from eleven to twenty-
eight percent and small farms from two to five percent. 
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General Characteristics of Area 2 Pork 
and Beef Supply Functions 
Area 2 normative supply functions for pork and beef dis­
cussed above have many common characteristics. On the aver­
age they all have elasticity that is greater than unity. Ex­
pressing the heavy dependence of pork and beef production and 
supply on their prices. This merely reflects the relatively 
high elasticities of the supply functions for individual farms 
discussed in the previous section, since aggregate supply 
functions are composite multiples of individual farms supply 
functions. As in the case of individual farms supply func­
tions, the elasticity of supply is different at different 
points of the same function. Yet there is no point on any 
of the aggregate supply functions where the elasticity is 
zero or negative as it happens for individual farms supply 
functions. This may be explained by the fact that lAien ag­
gregating individual farms supply functions, parts of the in­
dividual functions having negative or zero slope may be added 
to parts of other functions which have high positive slope. 
That is to say, on the average factors that cause supply func­
tions to be positively sloped dominate other factors. 
Figures 10 and 11 show that while aggregate beef supply 
functions are generally convex, aggregate pork supply func­
tions are closer to being linear. This phenomenon may be ex­
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plained "by the relatively larger range of prices within which 
beef prices are assumed to vary. That is to say, while the 
range between the lowest and highest beef prices assumed is 
$6.00, the range between the lowest and highest pork prices 
assumed is only $3»50» It also happens that at the second 
highest level of beef prices, and the lowest level of pork 
price assumed, the profitability of beef production is such 
that near to the maximum amounts of beef that can be produced, 
given the fixity of the farm films, are produced. Therefore, 
when beef prices are raised to the highest level, the increase 
in the quantities of beef produced and supplied is not signi­
ficant, which causes beef supply functions to be less elastic 
between the highest and the next to the highest level of beef 
prices. This is the main factor causing the convexity of beef 
supply functions between the levels of beef prices #21.00, and 
#26.00. To illustrate this point, if the highest level of 
beef prices is dropped from the domain of beef supply func­
tions, they would be closer to linearity. 
The case for pork supply functions is different. At the 
combination of the second highest level of pork prices, and 
the lowest level of beef prices considered, hog facilities 
are the most important limitational resources for pork pro­
duction. As pork prices increase to the highest level ($14.00 
per cwt.) pork production is limited by the fixed factors of 
production within each farm. Therefore if the domain of pork 
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supply function included one more higher level of pork prices, 
say .^ 15.00 per cwt., beef supply functions may have been con­
cave, as is the case for beef supply functions. 
Figures 10 and 11 also show that at the lowest level of 
pork prices assumed, no pork is produced, while some beef 
quantities are produced at the lowest level of beef prices 
irrespective of the level at which pork prices are given. This 
same phenomenon has been observed and analyzed for pork and 
beef supply functions for typical farms of Area 2 discussed 
in the previous section. It has been explained by the fact 
that while the feed mix required by different beef enterprises 
differ considerably with respect to the ratio of pasture to 
com and corn equivalents, it does not differ very much be­
tween pork enterprises. That is to say, beef can be produced 
at relatively low levels of beef prices because some activities 
like the beef cow enterprise can be used to produce beef, 
even if the imputed value of com in beef production is less 
than its selling price, since such enterprises consume very 
little corn, and very much pasture, which is free. On the 
other hand if pork prices are below the level at which the im­
puted value of com is at least equal to its selling price no 
pork is produced, since pork production by any enterprise con­
sumes relatively large amounts of corn and small amounts of 
pasture. 
Tables 18 and 20 show that the average quantity of pork 
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supplied by Area 2 is about one and three tenth m, cwt,, which 
is slightly less than one half the average quantity of beef 
supplied by the area. This phenomenon is also true for all 
the typical farms of Area 2. The analysis conducted earlier 
to explain this phenomenon for the typical farms also applies 
here. It need not be repeated. 
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ABSA SUPPLY FUNCTIONS 
In the preceding section Area 2 pork and beef supply-
functions have been analyzed in some detail. Conducting the 
same kind of discussion for the other nine areas would entail 
a lot of repetition. Therefore, the analysis is confined to 
one supply function for pork and another for beef from each 
area. The analysis aims at comparing the chosen area supply 
functions. No attempt is made to analyze each function in­
dividually. 
Area Pork Supply Functions 
There are six pork supply functions for each area as il­
lustrated by Area 2 (Figure lO), In all there are sixty 
functions, of which a sample of ten functions, one from each 
area, is drawn. Two criteria are set to single out the func­
tions needed. First the function should have the largest 
possible domain of pork prices to enable the analysis of the 
set of the supply functions that cover the widest price range. 
This limits the choice between functions III and IV since 
their domain consists of the subset (11,50, $12,00, $12,50, 
.^ 13.00, 314.00), whilerthe domains of the other four functions 
are subsets of this domain. The second criterion is that the 
function should supply the largest quantities of pork to make 
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it possible to explore more adequately the possibilities of 
pork production. Since amounts of pork supplied by function 
III at each price are greater than or equal to those supplied 
by function IV, the former function is the one that serves the 
purpose. 
Figure 12 shows ten supply functions, one for each area. 
Each function gives amounts of pork supplied by the area it 
represents at different pork prices given that the level of 
beef price is $22.00 per cwt. On the basis of amounts sup­
plied, these functions may be classified into five groups. 
The first group contains functions 2 and 5» The second group 
consists of functions 6 and 10. Functions 1, 3» and 9 com­
prise the third group, while functions 7 and-8 comprise the 
fourth group. The fifth group consists of one function only, 
number 4. 
The first group of functions, those representing Areas 
2 and 5» exhibit small quantities supplied relative to other 
functions at almost every pork price considered (Table 21). 
The largest amount supplied by Area 2 as exhibited by function 
2 is three and eight tenth m. cwt. or four percent of the 
amount supplied by the state at that pork-beef price combina­
tion. The comparable figures for function 5 are exactly the 
same as those for function 2. Each of these two areas. Area 
1 and Area 5» has about five percent of the acreage of crop­
land in Iowa (Table 16). Hence, on the basis of cropland, 
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Figure 12, Aroat;' pork supply functions III 
Table 21. Contributions of different regions to Iowa pork supply function III (beef price is given 
at $22«00 per cwt^) 
Amounts supplied at pork prices 
Area $11.50 &12.00 &12.50 413.00 $14.00 Total 
m cwt percent m cwt percent m cvrt percent m cwt percent m cwt° percent m cwt^ percent 
1 0 0 3.2 11 3.7 7 6.9 10 8.1 8 21.9 9 
2 0 0 .5 2 1.5 3 2.3 3 3.8 4 8.1 3 
3 0 0 3.7 12 5.4 11 5.6 8 8.6 9 23.3 9 
4 0 0 9.8 32 12.9 25 15 21 25.2 25 62.9 25 
5 0 0 0 0 2,4 5 3.3 5 3.8 4 9.5 4 
6 0 0 0 0 1.5 3 4.5 6 5.7 6 11.7 5 
7 0 0 4.3 14 8.5 17 10.5 15 17 17 40.3 16 
8 0 0 3.7 12 7.3 14 12.8 18 14.5 14 38.3 15 
9 0 0 3.6 12 4.7 9 4.7 7 8.7 8 21.4 8 
10 0 0 1.4 5 2.9 6 5.2 7 5.5 5 15 6 
Total 0 0 30.2 100 50.8 100 70.8 100 100.6 100 252.4 100 
hundredweight 
bullion hundredweight 
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pork production In Areas 2 and 5 Is slightly less Intensive as 
compared to other areas. 
Two factors may help explain this phenomenon for Area 2, 
First, only fifty percent of the acreage of cropland "belongs 
to Class I land as compared to sixty-five percent on the 
average (Table 22). This means that the capability of Area 2 
in feed production is below the average in Iowa. Secondly, 
on the basis of the findings of the two preceding sections, 
the productivity of pork production per acre of cropland is 
highest in small farms, and decreases considerably as the size 
of the farm increases.^  Hence the distribution of cropland 
among farm sizes within a given area is an important factor 
affecting pork production. Table 23 shows that about thirty 
percent of the cropland in Area 2 is contained in extra-large 
farms which exhibits the lowest pork productivity. This, no 
doubt, has its effects on lowering the productivity and hence 
the intensity of pork production in Area 2 relative to other 
areas, specially if it is added that Area 2 is the only area 
having the extra-large farms. 
As for Area 5» three factors are considered to explain 
The average product of pork per acre of cropland is five 
and six tenth cwt. for small farms, five and two tenth cwt. 
for medium farms, two and five cwt. for large farms, and one 
and two tenth cwt. for extra-large farms (computed by dividing 
the quantity of pork produced in optimum plan 23 of each of 
Tables 7 - 10 by the acreage of cropland in each farm. Opti­
mum plan 23 is the one in which pork price Is the highest and 
beef price is the lowest considered In this study 
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Table 22. Percentages of the acreage of land classes within 
each of the ten areas of Iowa 
Area Percent of Class 
I land 
Percent of Class 
II land 
Percent of Class 
III land 
Total 
1 79 21 0 100 
2 50 22 28 100 
3 # 47 9 100 
4 89 11 0 100 
5 44 32 24 100 
6 26 29 45 100 
7 81 19 0 100 
8 76 24 0 100 
9 48 37 15 100 
10 21 52 27 100 
Average 65 26 9 100 
Table 23. Percentage distribution of cropland among farm size 
within each area in Iowa 
Area Percent Percent Percent Percent 
of small of medium of large of X-large Total 
farms farms farms farms 
1 7 40 53 0 100 
2 6 28 37 29 100 
3 8 30 62 0 100 
4 8 37 55 0 100 
5 9 31 60 0 100 
6 6 24 70 0 100 
7 12 41 47 0 100 
8 12 42 46 0 100 
9 14 35 51 0 100 
10 13 41 46 0 100 
Average 10 35 52 3 
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the phenomenon that pork production in Area 5 is slightly less 
intensive relative to the acreage of cropland. Firstly, feed 
productivity is below average in Area 5* Table 22 shows that 
forty-four percent of the acreage of cropland in Area 5 belongs 
to Class I land^  as compared to the state average of sixty-
five percent. Also about twenty-five percent of the cropland 
2 
of Area 5 belongs to Class III land as compared to the state 
average of nine percent. Secondly, pork productivity per acre 
of cropland in Area 5 is below^ the state average. This is 
based on the fact that sixty percent of the acreage of crop­
land in Area 5 belongs to the large farms which is less pro­
ductive porkwise, as compared to an average of fifty-two per­
cent. Thirdly, small farms of Area 5 have about twenty-one 
percent of the farrowing facilities available in the whole 
area, and only sixteen percent of the feeding facilities. On 
the other hand medium farms have thirty-seven percent of the 
farrowing facilities and thirty-eight percent of the feeding 
3 facilities. This means that if no investment is carried out 
in hog facilities, some farrowing facilities will remain un­
used on small farms, while some feeding facilities will remain 
unused on medium farms. Accordingly, if the distribution of 
1 Which is the most productive land 
2 Which is the least productive land 
P^ercentages are computed from Table 37 
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farrowing and feeding facilities is proportional between the 
farm sizes, more pork output will be forthcoming. 
The second group consists of functions representing Areas 
6 and 10. Though they supply large amounts of pork when com­
pared to functions representing Areas 2 and 5» the quantities 
of pork they supply are smaller than those supplied by other 
areas. The largest amount supplied by Area 6 (function 6) is 
five and seven tenth m, cwt. or six percent of the state sup­
ply at the given price combination. Comparable figures for 
Area 10 are five and five tenth m. cwt., or five percent 
(Table 21), Following the same line of discussion, the size 
of cropland in Areas 6 and 10 is examined as one of the deter­
minants of their pork supply. Table 16 shows that the acreage 
of cropland in Area 6 is about one and seven tenth m. acres, 
or eight percent of the cropland in Iowa, while that of Area 
10 is about one and one tenth m. acres, or five percent only. 
Hence on the basis of the acreage of the cropland. Area 6 
ought to supply at least one and one half the amount supplied 
by Area 10. Yet, as Figure 12 shows, there is no significant 
difference between quantities of pork supplied by the two 
areas. This explained as follows. 
Firstly, the average productivity per acre of cropland in 
Area 6 is lower than that of Area 10. This is visualized by 
comparing the distribution of cropland of Areas 6 and 10, be­
tween land classes shown in Table 22. The Table shows %iat about 
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one half the cropland acreage in Area 6 belongs to Class III 
land, while only about one fourth of the cropland acreage in 
Area 10 belongs to the same class. Secondly, about seventy 
percent of the cropland in Area 6 belongs to large farms, for 
which the average production of pork per acre is low (two and 
five tenth cwt.). The comparable figure for Area 10 is only 
forty-six percent. On the other hand only six percent of the 
acreage of cropland in Area 6 belongs to small farms for 
which the average production of pork per acre is high (five 
and five tenth cwt.). The comparable figure for Area 10 is 
thirteen percent (Table 23). Thirdly, Table 1? shows that 
hog facilities in Area 6 are fewer in number than in Area 10. 
While farrowing facilities available in Area 6 are slightly 
larger than those in Area 10 (two hundred nine thousand versus 
one hundred ninety-five thousand), feeding facilities in Area 
10 are more than double those in Area 6 (one million five 
hundred and seventy thousand versus six hundred and eighty-
four thousand). In addition to that these same figures show 
the great disparity between farrowing and feeding facilities 
in Area 6, especially when they are transformed into percent­
ages. Farrowing facilities in Area 6 constitute eight per­
cent of the farrowing facilities in Iowa, while feeding fa­
cilities constitute only two percent. Comparable figures for 
Area 10 are six and eight percent. Fourthly, the distribution 
of hog facilities between farms, while it creates some imbal­
214 
ance in Area 10, the imbalance created in Area 6 is even 
larger. Table 3? of Appendix A indicates that farrowing fa­
cilities on small farms of Area 6 constitute nineteen percent 
of these facilities in the area, while feed facilities con­
stitute thirty-four percent. Comparable figures for small 
farms of Area 10 are nineteen and twenty percent. The same 
type of figures for medium and large farms give almost the 
same picture. 
The third group consists of functions representing Areas 
1, 3» and Each of these functions supply eight to nine 
percent of the pork produced in Iowa, under the given price 
situation. This is more than double the amounts supplied by 
Areas 2 or 5» and close to one and one half the amounts sup­
plied by Areas 6 or 10. Each area within the third group has 
on the average nine percent of Iowa cropland, ten percent of 
Iowa farrowing facilities and eight percent of Iowa hog feed­
ing facilities. Hence on the basis of the resources avail­
ability, amounts supplied by functions of the third group are 
justified. 
Resource supplies differ significantly between Areas 1, 
3, and 9 in spite of the fact that their supply functions are 
not very much different. Considering cropland, Table 16 shows 
that its acreage Is two and two tenth, two and seven tenth, 
and one and seven tenth million acres in Area 1, 3, and 9 
respectively. This means that Area 3 alone has about forty-
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one percent of the cropland in the three areas combined, while 
Areas 1 and 9 has thirty-three and twenty-six percent respec­
tively. As for farrowing facilities Area 1 has three hundred 
seventy-two thousand units or forty-five percent of all the 
farrowing facilities in the three areas combined. Area 3 has 
two hundred twenty-one thousand units or twenty-seven per­
cent, while Area 9 has two hundred thirty-six thousand units 
or twenty-eight percent (Table I7). Table I7 also shows that 
hog feeding facilities are somewhat more evenly distributed 
among the three areas. Area 1 has thirty-nine percent of the 
feeding facilities in the three areas combined, while Areas 
3 and 9 have thirty-two and twenty-nine percent respectively. 
On the basis of cropland acreage. Area 3 should supply 
about one and one fifth the amount supplied by Area 1 and 
more than double the amount supplied by Area 9. But Figure 
12 shows that though Area 3 supplies the largest amount, at 
the highest pork price, it is not very much different from the 
amounts supplied by other areas. It also shows that Area 9  
supplies a larger amount than Area 1 at the same price. To 
explain this phenomenon other factors must, as well, be con­
sidered, since pork production is the result of the interaction 
of many factors. While Area 3 has about forty-one percent of 
the cropland acreage in the three areas combined, it has only 
twenty-seven percent of the farrowing facilities and thirty-
two percent of the hog feeding facilities. Such a situation 
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would necessitate investing in both farrowing and feeding fa­
cilities if pork production exceeds a certain amount. The 
result is a decrease in pork profitability, which may restrict 
pork production. Table 24 helps clarify this point. It shows 
that on the average the investment in farrowing facilities per 
farm is higher in Area 3 than it is in Area 1, though it is 
lower than Area 9* Investment in feeding facilities per farm 
is highest in Area 3* It is zero in Area 1. Another impor­
tant factor is that Area 3 produces a significantly higher 
quantities of beef as compared to Areas 1 and 9. Table 25 
shows that Area 3 produces on the average about twelve per­
cent of the beef produced in Iowa as compared to nine percent 
by Area 1 and eight percent by Area 9- This means that beef 
production in general is more profitable than pork production 
in Area 3* Hence the greater part of the larger resources in 
Area 3 is allocated to beef production. This leaves a rela­
tively smaller amount of resources for pork production. 
The above discussion explains some of the factors causing 
pork production in Area 3 to be lower than expected. The pro­
blem now is to explain vrtiy Area 9 supplies a larger amount of 
pork in spite of the fact that resource supplies in Area 1 
are larger than in Area 9. A major factor causing this phe­
nomenon revolves around beef production. Tables 19 and 20 
show that on the typical large farm pork production is almost 
equal in Areas 1 and 9, while beef production is significantly 
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Table 24. Amounts of investment in hog facilities in Areas 
1, 3, and 9 
Area Types of 
facilities 
Small 
farm $ 
Medium Large 
farm farm 
# $ 
Sub­
total 
3 
Total Average Per 
acre 
# $ 
1 Portable 
feed 7^5 536 827 2,108 
2,108 
703 
703 
1 Central 
farrowing 0 0 0  0  0  
3 Portable 
feed 3^ 5 1,164 1 ,572  3,081 
5,731 
1,027 
1,910 
3 Central 
farrowing 0 1,325 1,325 2 ,650  883  
9 Portable 
feed 464 2,563 936  3,963 
6 ,388  
1,321 
2,129 
9 Central 
farrowing 125 2 ,300 0  2 ,425  808 
larger in Area 1. On small farms both pork and beef production 
are significantly larger in Area 1, This means that beef pro­
duction is relatively more profitable on large farms of Area 1 
while pork production is relatively more profitable in Area 9. 
Hence the larger amounts of resources on large farms of Area 1 
are allocated to beef production. The opposite is true for 
large farms of Area 9. It has been illustrated by Area 2 that 
large farms produce the largest amounts of beef and pork when 
compared to medium and small farms. And since large farms 
Table 25. Contributions of different regions to Iowa beef supply function III (pork price is fixed 
at $12,00 per cwt* 
Amounts supplied at beef prices 
Area ^$20.00 ^$21.00 ^$22.00 $23,00 $24.00 ^$26.00 Total 
nf 
cwt percent cwt percent cwt percent cwt percent cwt percent cwt percent cwt percent 
1 .4 6 .4 5 4.5 10 6,9 10 8.8 9 11.2 9 32.2 9 
2 
.5 7 .6 8 2,7 6 4,6 6 5.3 6 5.5 4 19.2 5 
3 1 15 1.1 15 5.1 11 10.4 14 11,2 11 13.5 10 42.3 12 
k .4 6 .5 7 4.1 9 9.2 13 19.2 19 29.9 23 63.3 18 
5 .7 10 .8 11 4.2 9 4.5 6 4.4 5 6.2 5 20.8 6 
6 1.6 23 1.6 22 5 11 6,1 9 6.3 7 8 6 28.6 8 
7 .3 4 .3 4 2,6 6 5.4 8 9.3 9 15.3 12 33.2 9 
8 .2 3 .2 3 8.5 18 11.6 16 18.4 17 21,8 17 60.7 17 
9 .7 10 .7 9 4.4 10 6.9 10 8.3 9 9.7 7 30.7 8 
10 1.1 16 1,2 16 4,7 10 6 8 7.6 8 8.6 7 29.2 8 
Total 6.9 100 7.4 100 45,8 100 71.6 100 96.8 100 129.7 100 360.2 100 
^Hundredweight 
^Million hundredweight 
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have more than fifty percent of the resources in Areas 1 and 
9, one would expect Area 1 to supply more beef and less pork 
when compared to Area 9» 
The fourth group consists of functions representing 
Areas 7 and 8. These two areas supply on the average about 
fifteen to sixteen percent of Iowa pork supply,^  The largest 
amount supplied by function 7 is about seventeen m. cwt. which 
is about seventeen percent of the largest amount supplied by 
Iowa at the same price combination. The comparable figures 
for function 8 are fourteen and five tenth m. cwt., and four­
teen percent. Resource-wise Areas 7 and 8 are not signifi­
cantly different. Table 16 shows that each of the two areas 
has two and nine tenth million acres of cropland or about 
twelve percent of the cropland acreage in Iowa. Even the dis­
tribution of the cropland among small, medium, and large farms 
is almost the same (Table 23). Considering hog facilities. 
Area 7 has about three hundred seventy-five thousand units of 
farrowing facilities as compared to about four hundred ninety-
one thousand for Area 8. Hence farrowing facilities in Area 
8 are about one and one half as much greater than in Area 7. 
Area 8 has also more hog feeding facilities. It has four mil­
lion one hundred twenty-nine thousand units as compared to 
three million two hundred thirty-nine thousand units in Area 
A^ccording to the programming results, that's not in the 
real world 
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7 (Table 17). Thus the only real difference in resource situ­
ations between Areas 7 and 8 is that Area 8 has larger amounts 
of hog facilities.1 In spite of that the largest quantity of 
pork supplied by Area 7 is larger than that supplied by Area 
8 (Figure 12 and Table 21). Two reasons can be cited to elu­
cidate this phenomenon. The first is that in spite of the 
fact that cropland acreage is almost equal in Areas 7 and 8, 
about eighty-one percent of the acreage of cropland in Area 
7 is of Class I land as compared to seventy-six for Area 8 
(Table 22). This would favor Area 7 in the amount of feed 
producable from the available cropland. 
The second factor, which is the most important, is that 
on the average Area 8 supplies a significantly larger amount 
of beef (Figure 12). Table 21 shows that on the average Area 
8 supplies about seventeen percent of the beef supplied by 
Iowa farms under the given price situation as compared to nine 
percent only for Area 7. At the beef-pork price combination 
represented by the highest two points of functions 7 and 8, 
Area 8 supplies about five and five tenth m. cwt. of beef as 
compared to one and two tenth m. cwt. for Area 7. That is to 
say the amount of beef supplied by Area 8 at the given price 
combination is more than four times the amount supplied by 
C^apital and labor resources are ignored here since they 
are not limitational given the price situations discussed 
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Area 7 at the same price situation. This implies that pork-
beef profitability dictates that more resources should be al­
located to beef production in Area 8. This leaves smaller 
amounts of resources to be used in pork production, implying 
the increase in the pork supply of Area 7 over Area 8, 
The fifth and last group consists of one function only, 
namely that representing Area 4. This function is the only 
one that does not resemble any other function. It supplies 
on the average about sixty-three m. cwt. of pork which is 
about one fourth of the amount supplied by all Iowa farms 
(Table 21). This is about what may be expected since Area 4 
has about six and one tenth million acres of cropland, or about 
twenty-six percent of Iowa's cropland. In addition to that, 
about ninety percent of the cropland in Area 4 belongs to 
Class I land. The rest belongs to Class II (Table 22). Area 
4 also has about twenty-two percent of the farrowing facilities 
on Iowa farms, and about twenty-seven percent of the hog feed­
ing facilities. 
One of the interesting features about Area 4 is that it 
sells no com at the price combination represented by the 
highest point of the function ($14.00 per cwt. for pork and 
#22.00 per cwt. for beef). Cropland, or the amount of feed 
producable from it is the limitational resource. All hog fa­
cilities available on all the farms of Area 4 are used and a 
substantial investment is undertaken to increase the avail­
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ability of these facilities. About $4.8 million is invested 
in portable farrowing facilities, about $22,7 million is in­
vested in central farrowing units, and about S32 million is 
invested in central farrowing-confinement finishing units. 
Examining Figure 12 again shows that all functions supply 
no pork at the lowest price considered. This means that the 
average elasticity is equal for all the ten functions (36, p. 
104). Yet the arch (or point) elasticity is different within 
and between functions. Considering, for example, function 10, 
it is relatively inelastic in its upper part (between pork 
prices 1^3.00 and $14.00), while it is relatively elastic in 
its middle and lower parts. The elasticities of different 
parts of the aggregate supply function are themselves func­
tions of the elasticities of the parts of the individual sup­
ply functions, which depend to a great extent on the resource 
situations. If resource situations are such that successive 
resources become limitational at shorter intervals, the sup­
ply function tends to be inelastic. To clarify this point the 
upper part of function 10, the part containing the upper two 
points is analyzed. Amounts supplied at these two points are 
the result of aggregating the amounts supplied by small, me­
dium, and large farms of Area 10 using their appropriate ag­
gregation coefficients. Examining the individual supply func­
tions of the typical farms of Area 10 at these two points is 
very helpful. 
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At 113.00 per cwt., the quantity of pork supplied "by the 
typical small farm is about three hundred and fifty-six cwt. 
Given that beef price is .j?22,00 per cwt., a small amount of 
beef is produced, forty-eight cwt. This amount is produced 
by about six units of the beef-cow enterprise and about four 
units of the pasture fed calf enterprise. It is noticed that 
no calves are bought and all the calves produced by the beef-
cow enterprise are fed by the pasture fed calf enterprise. 
This amount of beef produced consumes part of the feed avail­
able. The rest is used to produce the three hundred and fifty-
six cwt. of pork mentioned above. Pork production goes as fol­
lows: the four-litter central farrowing-portable feeding en­
terprise is the most profitable, so it used to the limit of 
the available portable feeding facilities. To increase pork 
production the farmer is faced with two alternatives, either 
to utilize the existing central farrowing and confinement 
feeding facilities by employing the four-litter all-confined 
enterprise, or to invest in portable feeding facilities to in­
tensify the use of the former enterprise. Since it is more 
profitable to employ the four-litter all-confined enterprises, 
it is used to the limit of the confined feeding facilities 
available. Increasing pork production beyond that would ne­
cessitate investment in any kind of feeding facilities, since 
no more feeding facilities are available while some farrowing 
facilities are still unused. In this case it is profitable 
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to invest in portable feeding facilities, and thus the use 
of the four-litter central farrowing-portable feeding enter­
prise is intensified to the limit of the amount of feed al­
located to pork production. When pork price increases to 
#14.00, given that beef prices stands as it is at #22.00, beef 
production declines to thirty-one cwt., which has been pro­
duced by eight units of the beef cow enterprise with the 
calves produced being sold. Thus the amount of feed consumed 
by beef production declines slightly which means a slightly 
larger amount of feed is allocated to pork production. There­
fore, the factor that limited pork production at the immediate 
lower price is relaxed, and the result is more investment in 
portable feeding facilities and more pork production. Yet 
since feed becomes limitational again so soon without giving 
the opportunity to increase pork production significantly, 
pork supply function for small farms is inelastic in this in­
terval. 
Typical medium farms of Area 10 supply about seven hun­
dred and fifty-five cwt. of pork and about four hundred and 
thirty-eight cwt. of beef at the combination of pork and beef 
prices of #13.00, and $22.00 per cwt. successively. The limi­
tational resource is the feed available (or cropland since 
the maximum amount of feed is produced). The available amount 
of feed is allocated between pork and beef production in a 
manner that secures maximum profit. When pork price increases 
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to §14.00 per cwt., pork-beef profitability is slightly af­
fected in favor of pork production, and therefore, only a 
small amount of feed is shifted from beef to pork production. 
The result is a small decrease in the amount of beef supplied 
(§16.00 cwt.) and a small increase in the amount of pork sup­
plied (forty-one cwt.). The amount of feed shifted to pork 
production is so small that feed becomes limitational again 
before producing a significantly larger quantity of pork. 
This causes the supply function of pork to become inelastic 
at this interval. The upper part of the pork supply func­
tion for the typical large farm is also inelastic for the 
same reasons. 
Area Beef Supply Functions 
On aggregating beef supply functions by areas, five beef 
supply functions result for each of the ten areas of the 
state. Applying the same two criteria used earlier to pick 
up one supply function to represent each area, function II is 
selected. This is the function with the domain (#20.00, 
#21.00, #22.00, #23.00, $24.00, #26.00) of beef prices, and 
which fizes pork price at #12.00 per cwt. 
Ten of these functions are shown in Figure I3 ,  each of 
which represents one area. All the ten functions are almost 
completely inelastic at their lower ends, between beef prices 
6 10 o 1 
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Figure 13» Arcac* baef Bupply funcoions II 
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§20.00, and #21.00. This is due to the fact mentioned earlier 
that as long as "beef price is #21.00 per cwt. or lower, the 
imputed price of com used in beef production is lower than 
the corn selling price assumed in this study. "Aus it is more 
profitable to market the corn than to use it in any of the 
beef producing activities. Yet due to the existence of pas­
ture land and land of Classes II and III in each area pas­
ture is produced at no alternative cost. It is assumed that 
it cannot be sold, that is, it is either used in beef (or 
pork) production or left nonused. Hence as long as the im­
puted price for corn in beef production is less than its sell­
ing price, the only beef activities that can be used profit­
ably are those that intensively use pasture in their diet. 
These activities, the beef cow and the pasture calf fattening 
enterprises, are used to the limit of the existing free pas­
ture. At the lowest price for beef, i.e., $20.00 per cwt., 
the most often used activity is the beef cow enterprise with 
selling out the calves produced. This, even when used to the 
limit of the free pasture, produces a small quantity of beef.^  
When beef price increases to #21.00, either the same activity 
C^alves sold are transformed into beef equivalent, tak­
ing into consideration the differential in prices of choice 
grade beef and calves. Calves are assumed to be sold when 
they reach four and four tenth cwt. Thus one calf sold is 
equal to one times one and five hundredth times four and four 
tenth equal four and sixty-two hundredth cwt. of choice grade 
beef 
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is used at the same level, which leaves the amount supplied 
as it is, or the pasture fed calf enterprise is used in addi­
tion to the beef cow. The introduction of the new activity 
would necessitate the decline in the intensity of the use of 
the beef cow enterprise since the two activities compete for 
the free pasture. Hence, instead of selling calves produced 
by the beef cow activity, they are fed out utilizing the 
pasture fed calf activity, which results in a slight increase 
in beef supplied. In both cases the elasticity of supply 
within this interval is either completely or very much inelas­
tic. 
On the basis of the average amount of beef produced by 
each area as represented by its supply function, the ten func­
tions can be classified into four groups. The first group 
consists of Areas 2 and 5 whose functions exhibit on the aver­
age five to six percent of the average amount supplied by the 
state as represented by the horizontal summation of the ten 
functions. The second group includes Areas 1, 6, 9» and 10, 
each of which produces an average of eight to nine percent. 
Areas 3 and 7 constitute the third group. The average amounts 
supplied by these areas ranges from nine to twelve percent. 
The last group consists of Areas 4 and 8 whose functions ex­
hibit on the average seventeen to eighteen percent of the state 
supply of beef (Table 25). 
The first group of functions represents Areas 2 and 5$ 
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which have the smallest size of cropland. Area 5 has about 
one and one tenth million acres or five percent of the crop­
land in Iowa, while Area 2 has close to one and two tenth 
million acres. Due to the existence of extra-large farms in 
Area 2, in which labor is the most frequent limitational re­
source, the average amount of beef supplied by Area 2 as re­
presented by function 2 is slightly smaller than that sup­
plied by Area 5~ (Table 25). Another factor that may serve 
to explain why function 5 slightly surpasses function 2 in 
the amounts supplied is that other resources become limita­
tional before cropland in Area 2, resulting in selling a con­
siderable amount of corn produced in Area 2 instead in using 
it in beef (or pork) production. A third factor is that the 
number of beef facilities in Area 5 is larger than that in 
Area 2. Beef housing facilities available in Area 5 are about 
one and one third as much greater than in Area 2. Also beef 
feeding units in Area 5 are about one and one fifth as much 
greater than in Area 2 (Table 19). 
"The average product of beef production per acre of crop­
land in Area 2 is five and five tenth cwt. in small farms, 
five and four tenth cwt. in medium farms, five and six tenth 
cwt. in large farms, and two and eight tenth cwt. in extra-
large farms. (Computed by dividing the quantity of beef pro­
duced in optimum plan 10 of each of Tables 6 - 9 by the acre­
age of cropland in each farm. Optimum plan 10 is the one in 
which beef price is the highest and pork price is the lowest 
considered in this study 
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The second group of functions represents Areas 1, 6, 9, 
and 10. On the basis of cropland Area 1 should supply the 
largest amount, followed by Areas 6, 9, and 10 simultaneously. 
Table 25 shows that the average amount produced by Area 1 is 
the largest, and that the average amounts produced by the 
other three functions are not significantly different. Figure 
13» and Table 25 show that, considering the largest amount 
supplied, function 1 ranks the first, followed by functions 9, 
10, and 6 respectively. On the basis of cropland acreage 
function 6 should occupy the second rank instead of the fourth. 
Two factors may help explain why it does not. The first is 
that about forty-five percent of the cropland in Area 6 be­
longs to Class III land (the lowest class) as compared to 
twenty-eight percent in Area 1, fifteen percent in Area 9» and 
twenty-seven percent in Area 10 (Table 16). The second factor 
is that the number of beef feeding units in Area 6 is four 
hundred seventy-five thousand units as compared to one million 
five hundred fifty-four thousand, six hundred ninety-two thou­
sand, and six hundred sixty-five thousand units for Areas 1, 
9, and 10 respectively (Table I 9 ) .  
The third group of functions represents Areas 3 and 7 .  
The average amount of beef supplied by function 3 is about 
forty-two m. cwt. or twelve percent of the total of the aver­
age amounts supplied by all the ten functions. Comparable 
figures for function 7 is thirty-three m. cwt. and nine per­
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cent. Table 25 and Figure I3 show that function 3 supplies 
significantly larger amounts of beef when compared to func­
tion 7 at all but one price, namely $26.00, in spite of the 
fact that the cropland acreage is slightly larger in Area 7 .  
This may be explained as follows: the cropland in area 7 con­
sists of land Classes I and II only, about eighty-one percent 
of which belongs to land Class I and nineteen percent belongs 
to land Class II. Hence the amount of free pasture that is 
produced is very limited. Any increase in the pasture pro­
duced beyond this limit would be at the cost of foregoing com 
production. At the lowest levels of beef prices, i,e., $20.00, 
$21.00, and $22.00 beef production on all the farms of Area 7 
is limited by the amount of free pasture. Since the amount of 
free pasture is limited, beef is produced in small quantities. 
At $23.00 the same situation exists on small and medium farms. 
Beef production stays as it is on small farms, while it in­
creases slightly on medium farms due to the shift of some of 
the free pasture used earlier in pork production to beef pro­
duction. On large farms about twenty-eight percent of land 
Class II is shifted from the rotation com-com-oats-meadow 
(CCOM2) to the continuous meadow rotation (M2). This is nec­
essary to produce the sufficient amount of pasture to feed all 
the beef that can be produced to the limit of the beef hous­
ing units available on large farms. 
When beef price increases to #24.00 per cwt. about fifty-
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two percent of Class II land on small farms and about thirty-
two percent of Class II land on medium farms are shifted from 
the rotation CCOM2 to the rotation M2. This measure is taken 
to provide the necessary amount of pasture to produce beef to 
the limits of beef housing units available on small and medium 
farms of Area 7. On large farms the percentage of Class II . 
land applied to the rotation M2 increases to about sixty per­
cent. The limitational resources here are beef feeding facili­
ties. At $26.00 per cwt. all the land available of Class II 
(on all the farms) is shifted to the rotation M2. This pro­
duces a lot of pasture that enable the increase in beef pro­
duction to surpass that of function 3* 
To sum up, at the low beef prices considered free pasture 
is the limitational resource. Since the amount of free pas­
ture available is small due to the nonexistence of cropland 
of land Class III, and the relatively small acreage of crop­
land of Class II in Area 7, relatively small quantities of 
beef are produced. At the medium prices considered for beef, 
the profitability of beef production increases. This induces 
a shift from the crop rotation CCOM2 on some percentage of 
Class II land to M2 to overcome the restriction caused by 
free pasture. Limitational resources at these medium prices 
are the beef housing and feeding facilities. Beef facilities 
available in Area 7 are smaller in number than those available 
in Area 3* This, in addition to the fact that the needed pas­
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ture is produced at the cost of foregoing corn production 
causes the profitability of beef production in Area 7 to be 
less than Area 3 at the price levels mentioned above. Hence 
amounts of beef produced in Area 7 at these prices are smaller 
than those produced in Area 3« At the highest price consider­
ed for beef the profitability of beef production increases. 
All the available acreage of Class II land in Area 7 is shift­
ed to the rotation M2. This allows the production of a larger 
quantity of beef that surpasses the quantity produced and sup­
plied by Area 3 at the same price level. 
Another factor ought to be mentioned. The foregoing anal­
ysis may be used to ezplain also why some of the com produced 
in Area 7 is marketed. Table 26 shows that on the average Area 
7 alone produces more than half the amounts of com sold in the 
market. The amounts of com sold by Area 7 decreases signi­
ficantly as beef price increases. Table 7 also shows that Area 
3 does not sell any corn except at the lowest two beef prices. 
This means that in spite of the fact that Area 7 has slightly 
larger acreage of cropland the amount of corn produced to be 
used in beef (and pork) production is larger in Area 3. Hence 
the amounts of beef produced in Area 3 are larger than those 
produced in Area 7* This is true for all beef prices except 
the highest one, and thus the amount of beef produced in Area 
7 at that price is larger. 
The acreage of cropland in Area 4 is about two times that 
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Table 26. Corn sold outside Iowa by areas at different beef 
and pork price combinations^  
Area Amounts of com sold at beef Drices 
#20 .00  $21 .00  #22.00 , #23.00 #24.00 #26. 00  
m cwt" 
1  13.2 12.3 0  0  0  0  
2 8.4 8 .1  3.8 2.8 1 .6  1  
3 12 .3  11.5 0  0  0  0  
4 55.4 55 42.4 25.3 17.8 0  
5 10  9.5 . 8  0  0  0  
6  16.7 16.7 4.3 .6 0 0 
7 86 86 78  68.1 51 .2  35. 1  
8  5^ .5 56 .1  37.7 29 .8  8.6 0 
9 11.6 11.6 .1 0 0 0 
10 23 .3  24.1 9.7 7.5 4 0 
Total 176 .8  134.1 83 .2  36. 1  
P^ork price is fixed at $12.00 per cwt 
Million hundredweight 
in Area 8, yet Area 8 supplies more beef than Area 4 at the 
beef prices that are equal to or less than #23.00. At higher 
prices Area 4 supplies significantly larger quantities. This 
can be explained as follows. In both Areas 4 and 8, the crop­
land acreage does not include land of Class III. But in Area 
k the percentage of the size of cropland of Class II is small 
relative to that in Area 8. Table 16 shows that only eleven 
percent of the acreage of cropland in Area 4 belongs to Class 
II land as compared to twenty-four percent for Area 8. This 
means that the quantity of free pasture produced in Area 8 is 
larger than that produced in Area 4. At the lowest two beef 
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prices considered, namely 520.00, and 321.00 per cwt., the im­
puted price of com in beef production is less than its sell­
ing price. Hence activities that utilize pasture more inten­
sively are the only ones that can be used profitably in beef 
production. These activities are the beef cor enterprise and 
the pasture fed calves enterprises, which are used in both 
Areas 4 and 8 to the limit of free pasture at the said prices, 
and since Area 8 produces more pasture, quantities of beef 
produced in it are larger at those two prices when compared to 
Area 4. 
When beef prices increase to 322.00 and $23.00, free pas­
ture is still limitational in Area 4. Yet the imputed price 
for com increases and a shift to the drylot fed calf along 
with the pasture fed calf enterprise takes place, causing the 
supply of beef to increase. In Area 8, this same thing hap­
pens only on small farms. On medium and large farms free pas­
ture is no longer limitational. Instead beef facilities along 
with April and November labor become limitational. In addi­
tion to that, the increase in beef prices causes the quantities 
of pork produced to decrease on medium farms of Area 8 to 
about half the amounts produced earlier. No pork is produced 
at all at these prices on large farms. As for pork production 
on small farms of Area 8 and on most of the farms of Area 4, 
it is not affected by the increase in beef prices. These fac­
tors cause the quantities of beef produced and supplied by 
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Area 8 to continue "being larger than those supplied "by Area 4. 
At the higher prices all limitational resources "but crop­
land are overcome in both Areas k and 8. Since the acreage 
of cropland is higher in Area 4, it takes the lead in beef 
production and supply. 
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AGGREGATE SUPPLY FUNCTIONS 
After constructing and analyzing pork and beef supply-
functions for individual farms and areas, the analysis of the 
state aggregate supply functions is in order. Optimum plans 
for individual farms are aggregated using appropriate aggre­
gation coefficients, resulting in twenty-six optimum plans for 
the state, from which pork and beef supply functions are con­
structed. As in the case of individual farms or areas aggre­
gates, there are eleven supply functions, six for pork and 
five for beef, shown in Figures 14- and I5. This section is re­
served for the analysis of these eleven supply functions. 
Aggregate Pork Supply Functions 
The six aggregate pork supply functions are shown in 
Figure 14. They are functions I through VI. Function I 
gives amounts of pork supplied by all Iowa farms together 
given beef at #20.00. Functions II through VI fix beef prices 
at $21.00, $22.00, $23.00, 324.00, and $26.00 respectively. 
The domain of functions III and IV is the subset ($11.50, 
§12.00, $12.50, #13.00, #14.00) of pork prices. The domain of 
functions I and II is the subset containing the first four ele­
ments, while that of functions V and VI is the subset contain­
ing the last four elements. Figure 14 shows that functions I, 
II, and III are convex, functions IV and V are almost linear. 
VI 
5 
5 
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Figure 14. Iowa pork rnrpply fwnctionp 
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and function VI is concave.^  This suggests the thesis that 
at lower beef prices pork supply functions are convex while 
they are concave at higher beef prices. That is to say that 
when beef prices are fixed at relatively low levels, the price 
elasticity of pork supply is relatively higher at lower pork 
prices, and decrease as pork price increases. On the other 
side, if beef prices are fixed at relatively high levels, pork 
supply functions are relatively less elastic at low pork 
prices, and as pork prices increase they tend to be more elas­
tic. 
The phenomenon mentioned in the above paragraph is ex­
plained as follows: fixing beef prices at low levels raises 
the relative profitability of pork production. Under such 
conditions any small increase in pork prices would be reacted 
to by relatively larger amounts of pork to be supplied. When 
pork prices continue to increase, and more quantities of pork 
are supplied, the reaction of the quantities supplied to the 
increase in price tend to decline. This, of course, implies 
the assumption of a concave production function, and, there­
fore, when pork prices continue to increase the point of full 
capacity would be reached and the elasticity will drop to 
zero. 
"^A function f(x) defined on a convex set X of is 
called a convex function if f tx + (1 - t)y - tf(x) 4 (1 -
t)f(y) (x, y X; 0 - t - 1)" (26, p. 4o4) 
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On the other hand, when beef prices are fixed at rela­
tively high prices, the relative profitability of pork pro­
duction is low. This means that the response (in terms of 
the quantity of pork supplied) to the increase in pork prices 
is relatively low. As pork prices continue to increase (given 
that beef prices are constant) the relative profitability of 
pork production increases. Hence any small increase in pork 
prices is met by relatively large increases in amounts of pork 
supplied. 
Figure 14 also shows that functions I through IV supply 
no pork at 311.50 per cwt. Functions V and VI would most pro­
bably behave in the same manner if this low price is included 
in their domains. As pork price increase to $12.00 the amounts 
supplied by the six functions range from one to thirty-four m. 
cwt., which is quite a wide range. Limitational resources 
range from the use of all available pork facilities (mostly 
portable farrowing facilities) to the exhaustion of the amounts 
of nonspecialized (feed, labor, capital, etc.) resources al­
located to pork production. As we move from functions VI to 
I at this level of pork prices, the profitability of pork pro­
duction increases and hence pork production is raised to the 
limit of the first restricting specialized resources, mostly. 
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portable feeding facilities.^  At this level of prices invest­
ment in additional specialized resources for pork production 
is not profitable. On the other hand as we move from func­
tions I to VI at the same level the profitability of pork 
production declines. Hence pork is produced in limited quan­
tities. Limitational resources are mostly the small amount 
of nonspecialized resources allocated to pork production. 
The most frequent limitational resource is the amount of feed 
allocated to pork production. Usually, at this stage, the 
cropland can produce more feed, yet it is more profitable to 
produce cash crops like soybeans at these levels of pork (and 
beef) prices. 
As pork prices increase further (up to $13.00 per cwt.), 
the gap between the amounts of pork supplied by functions I 
and VI widens. This is caused by the fact that as pork prices 
increase the profitability of pork production increases, but 
the increase is relatively more sound in the direction of 
function I than it is in the direction of function VI, Hence, 
while it becomes profitable to invest in specialized pork fa­
cilities to increase pork production and supply by functions 
I and the nearby function, the production and supply by func-
T^his is just a coincidence due to the fact that farrow­
ing facilities available on Iowa fainns are nonproportional to 
feeding facilities. Farrowing facilities if worked on full 
capacity would require about thirty-eight million units of 
feeding facilities while the available feeding facilities do 
not exceed twenty-six million units 
2^3 
tion VI and nearby functions is still below the limits of the 
existing pork facilities due to the limitation of the rela­
tively small amounts of nonspecialized resources allocated to 
pork production. 
At still higher pork prices (#14.00 per cwt.), the gap 
between pork supplied by functions I and VI starts to narrow. 
This may be explained by the fact that functions fixing beef 
price at relatively low levels are already producing near the 
full capacity of the farm. Therefore, the increase in the 
amount supplied is relatively small. At the same time the re­
lative profitability of pork production increases for func­
tions fixing beef price at relatively high levels. This in­
duces significant increase in the quantities supplied. 
Theoretically if pork prices keep on increasing, and if 
corn buying continues to be nonprofitable, all the functions 
will meet in one point and become completely inelastic for 
some range of pork prices. 
Aggregate pork supply function I 
Beef price is fixed by this function at the level of 
#20.00 per cwt., while pork price takes the values #11.30, 
$12.00, §12.30, and $13.00. Hence the function defines only 
four points. The first point is the origin, i.e., no pork 
is supplied. Amounts of pork supplied at the other three 
points are thirty-four, fifty-six, and seventy-eight in mil-
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lions of cwt. Table 2? shows that at every point Area k con­
tributed most to the amounts supplied by the function, though 
its relative importance declines slightly from twenty-nine to 
twenty-four percent. Areas 7 and 8 follow. The percentage 
contribution of Area 7 to the amounts supplied by the function 
ranges from thirteen to fifteen. The range for Area 8 is 
from thirteen to sixteen percent. Area 6 supplies no pork 
at the lowest two prices, but its contribution reaches seven 
percent at the highest price. Area 2 supplies the least 
amount at the highest point. Its percentage contribution is 
about three only. 
Pork production is carried out exclusively by enterprises 
belonging to the four-litter and two-litter systems at every 
point of the function. The one-litter system has never been 
used. At the second point of the function (the first point 
at which pork production takes place), only two enterprises 
are used. The four-litter central farrowing-portable finish­
ing enterprise is used at the level of eight tenth million 
sow, while the level at which the two-litter central farrow-
ing-portable finish enterprise is used, is about two tenth 
million. At the third point all the two four-litter and the 
three two-litter enterprises are used. The four-litter cen­
tral farrowing-portable finishing enterprise is the one used 
most intensively (nine tenth million sow), the four-litter 
all-confined follows (four tenth million sow). The two-litter 
Table 27,  Quantities of pork supplied as exhibited by aggregate pork supply func 
tion I by areas 
Area 
m cwt^  
til.50 
 ^ percent 
Amount 
A12 
m cwt 
supplied at 
.00 
percent 
pork prices |12.50 
m cwt percent 1 m cwt 
13.00 
percent 
1 0 0 3.7 11 6.4 12 7.1 9 
2 0 0 l A  4 2.2 4 2.7 3 
3 0 0 4.2 12 5.4 9 6 . 3  8 
k  0 0 9.8 29 12.9 2 3  18.8 24 
5  0 0 .8 2  3.4 6 3.5 5 
6  0 0 0 0 1.5 3 5.1 7 
7  0 0 4-.3 13 8 . 5  15 1 0 . 5  14 
8  0 0 5.2 15 7.3 1 3  12.8 16 
9 0 0 3.9 11 4.9 9 5.9 8  
10 0 0 .9 3 3.1 6 4.9 6 
Total 0 0 34.2 100 55.6 l o o  77.6 100 
^'Million hundredweight 
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all-portable is the one used most extensively (two tenth mil­
lion sow). At the highest point of the function the same 
enterprises are used. The same order of importance holds, yet 
all of them are used more intensively when compared to the 
level of intense at the preceding point. 
Aggregate pork supply function II 
Function II runs very close to function I with slightly 
smaller amounts supplied at each price. Comparing Tables 27 
and 28 shows that amounts produced at each price do not dif­
fer significantly between the two functions. The comparison 
also shows that the relative stand of each area is quite 
similar at each price between the two functions. This is 
also the same thing with respect to enterprises used in pork 
production. 
Aggregate pork supply function III 
Compared to functions I and II, this function includes 
one more point in its domain, namely the pork price $14.00 
per cwt. Amounts supplied at successive pork prices are 
about thirty, fifty, seventy, and one hundred million cwt. 
At $12.00 per cwt. Area 4 alone supplies about one third of 
the amount supplied by the state at this price. This ratio 
drops to about one fourth at higher prices. Areas 7 and 8 
are the next in importance. The first supplies between four-
Table 28. Quantities of pork supplied as exhibited by aggregate pork supply funo 
tlon II 
Area Quantities supplied at pork prices |11.50 §12.00 |12.50 |13.00 
m owt percent m cwt percent m cwt percent m cwt percent 
1 0 0 3.7 11 6.3 11 7 9 
2 0 0 1.4 4 2 4 2.4 3 
3 0 0 4.2 13 5.4 10 5.6 8 
4 0 0 9.8 29 12.9 23 16.8 23 
5 0 0 .8 2 3.3 6 3.4 5 
6 0 0 0 0 3.5 3 4.8 6 
7 0 0 4.3 13 8.5 15 10.5 14 
8 0 0 4.7 14 7.3 13 13 17 
9 0 0 3.9 12 4.9 9 5.9 8 
10 0 0 . 6 2 3.1 6 5.2 7 
Total 0 0 33.4 100 55.2 100 74.6 100 
^'Million hundredweight 
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teen and seventeen percent of the quantities supplied by the 
state at this price, while the second supplies between twelve 
and eighteen percent. Areas 5 and 6 do not contribute to 
pork supply except at §12,50 and higher prices. Quantities 
supplied by these areas do not exceed five and six percent re­
spectively of the aggregate quantities supplied as exhibited 
by this function at any price. Area 2 supplies the smallest 
amount at almost each price. On the average, each of the 
other areas supply about eight percent of the state supply 
(Table 29), 
Enterprises used in pork production differ in type and 
level of intense by the difference in pork price levels. At 
the lowest price where pork is produced, i.e., #12.00 per 
cwt., only two enterprises are used. The first is the four-
litter central farrowing-portable feeding enterprise, which 
is used very intensively to the level of nine tenth million 
sow. The second, the two-litter central farrowing-portable 
feeding is used extensively at the level of only three hun­
dredth million sow. When pork price increases to §12.50 the 
level of intense at which the two enterprises are used is in­
creased; the first to about one million sow, and the second 
to about two tenth million. In addition to that two more en­
terprises are introduced; the four-litter all-confined en­
terprise which is used to the level of two tenth million sows, 
and the two-litter all-portable which is used at almost the 
Table 29. Quantities of pork supplied as exhibited by aggregate pork supply func 
tion III 
Area Quantities supplies at pork prices 
#11.50 #12.00 #&3.00 %4.00 
m cwt& percent m cwt®^  percent m cwt percent m cwt percent m cwt percent 
1  0 0 3 . 2  1 1  3 . 7  7 6 . 9  10 8 . 1  8  
2  0 0 .5 2 1 . 5  3 2 . 3  3 3.8 4 
3 0 0 3 . 7  12 5 . 4  1 1  5 . 6  8  8 . 6  8  
4 0 0 9 . 8  32 1 2 . 9  25 1 5  2 1  2 5 . 2  25 
5 0 0 0 0 2.4 5 3 . 3  4 3.8 4 
6  0 0 0 0 1.5 3 4 . 5  6  5.7 6  
7 0 0  4.3 14 8.5 17 1 0 . 5  15 17 17 
8  0 0  3 . 7  1 2  7.3 14 1 2 . 8  1 8  14.5 14 
9 0 0  3 . 6  1 2  4.7 9 5.7 8  8.4 8  
1 0  0 0 1.4 5 2.9 6  5.2 7 5.5 6  
Total 0  0  3 0 . 2  100 5 0 . 8  1 0 0  71.8 100.6 100 
^Million hundredweight 
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same level. 
Still one more enterprise is used when pork price in­
creases to $13.00. It is the two-litter all-confined enter­
prise. The level of intense of the two four-litter enter­
prises amounts to more than one and four tenth million sows 
while that of the three two-litter enterprises is about nine 
tenth million. Increasing pork price to $14.00 causes pork 
production to be concentrated in four enterprises only. The 
one dropped out is the two-litter all-confined enterprise. 
The four-litter central farrowing-portable feeding enterprise 
is the most important. It is used to the level of one and six 
tenth million sow. The two-litter all-portable enterprise 
follows at a level of seven tenth million sow. After it comes 
the four-litter all confined enterprise with a level of six 
tenth million sow. The last one is the two-litter central 
farrowing-portable finishing, which is used to breed about 
four tenth million sows. 
Aggregate pork supply function IV 
Amounts supplied as exhibited by this function are small­
er than those exhibited by function III at each price. They 
are seventeen, forty-four, sixty, and ninety-six consecutive­
ly. At $12.00 per cwt., Area 2 alone supplies about fifty 
percent of the amount supplied by the state at this price. 
This percentage drops to twenty-five at higher prices. Area 
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7 follows with twenty-two percent, which drops to seventeen 
at higher prices. Area 8 is the nezt in importance; supply­
ing about fourteen to seventeen percent at every price. Areas 
1, 3, 9, and 10 supply very small quantities at low prices. 
Their supplies increase as pork price increases. At higher 
prices each of them supply about eight percent of the quan­
tities supplied. Areas 2, 5» and 6 supply no pork below the 
price level of §12.50 per cwt. Above that level they supply 
from four to six percent each (Table 30). 
Only one enterprise is used in pork production at the 
lowest pork price at which there is a positive amount of pork 
supplied. It is the four-litter central farrowing-portable 
feeding enterprise, which is used at the level of five tenth 
million cwt. lihen pork price increases to $12.50, the level 
of intense is increased to about one million sow. In addition, 
three more enterprises are introduced. The first is the two-
litter central farrowing-portable feeding enterprise, which 
is used at the level of two tenth million sows. The second 
is the four-litter all-confined, used at the same level, and 
the third is the two-litter all-portable which is used at the 
level of one hundredth million sows. At the highest pork 
price level, $14,00 per cwt., the level of intense of the 
four-litter central farrowing-portable finish enterprise in­
creases to one and two tenth million sows. The rest of the 
enterprises are used to the level of about six tenth million 
sows each. 
Table 30, Quantities of pork supplied as exhibited by aggregate pork supply function 
IV by areas 
Area Quantities supplied at pork prices 
$11.50 $12.00 #12.50 $13.00 #14.00 
m owt®- percent m cwt®' percent m cwt percent m cwt& percent m cwt®' percent 
1  0 0 .4 2 3.6 8 4.2 7 7.4 8 
2 0 0 0 0 1.4 3 2 3 3.5 4 
3 0 0 . 1  1 4.2 10 5.4 9 7.6 8 
4 0 0 8.6 50 1 2 . 7  29 14.8 25 24.2 25 
5 0 0 0 0 .5 1  2.3 4 3.8 4 
6 0 0 0 0 .2 - 2 3 5.7 6 
7 0 0 3.8 22 8 1 8  10.5 18 1 6 . 8  1 7  
8 0 0 2.7 16 7.2 1 7  9.3 16 13.7 14 
9 0 0 1 6 3.7 9 4.7 8 7.8 8 
10 0 0 .6 3 2.1 5 4.2 7 5.3 6 
Total 0 0 1 7 . 2  100 43.6 100 59.4 100 95.8 100 
^Million hundredweight 
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Aggregate pork supply function V 
The domain of this function contains one less observa­
tion than that of functions III and IV, namely the quantity 
supplied at the price level ^ 11.50. The function is almost 
linear, though close examination shows that it is slightly 
convex between pork prices #12.00 and $13.00 and slightly 
concave between pork prices $12.50 and $14.00. 
Quantities of pork supplied at consecutive points of 
this function are eight, twenty-eight, forty-six, and eighty-
two million cwt. At the lowest price within the domain of 
the function, only three areas contribute to the supply. Area 
7 ranks the first, followed by Areas 2 and 8. Yet at higher 
prices the percentage contribution of Area 7 to the amounts 
exhibited by function V drops from forty-five to sixteen per­
cent, while Area 4 again takes the lead with a percentage of 
about twenty-six. Area 8 has about the same importance as 
Area 7 at all prices except the lowest. The rest of the areas 
produce between three and eight percent each (Table 31). 
Only one enterprise is used in pork production at the 
lowest price. It is the four-litter central farrowing-port-
able finishing enterprise, which is used at the level of 
about two tenth million sows. As pork price increases the 
use of this enterprise is intensified, and supplemented by 
o 
the use of other enterprises, namely, the four-litter all-
confined, the two-litter all-portable, and the two-litter 
Table 3I. Quantities of pork supplied as exhibited by aggregate pork supply func­
tion V by areas 
Area Amount 
#12.00 
m cwt& percent 
; of pork 
&12, 
m cwt* 
supplied 
.50 
percent 
at different pork |13.00 
m cwt percent 
prices 
$14 
m cwt* 
.00 
percent 
1 0 0 2 7 3.4 7 6.9 8 
2 0 0 .2 1 1.3 3 2.6 3 
3 0 0 0 0 4.2 9 5.6 7 
4 3.1 38 9.1 33 12.9 28 21.4 26 
5 0 0 0 6 .5 1 3.3 4 
6 0 0 0 0 .2 w. 5.3 6 
7 3.7 45 7.3 26 8.5 20 13.4 16 
8 1.4 17 7.2 2 6  7.8 17 1 3 . 6  16 
9 0 1.3 5 3.9 9 5.7 7 
10 0 . 6 2 2.9 6 5 6 
Total 8.2 100 27.7 100 45» 6 100 82.8 100 
^Million hundredweight 
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central farrowing-portable finishing enterprises. The four-
litter central farrowing-portable feed enterprise is the most 
important under all prices considered. The other enterprises 
alternate in importance. At the highest price considered the 
level of intense is about one and two tenth million sows for 
the four-litter central farrowing-portable feeding, and about 
five tenth million sows for each of the other enterprises. 
Aggregate pork supply function VI 
This is the only pork supply function that is concave. 
It is quite different from the other functions, and supplies 
much smaller amounts at every price. Amounts supplied by 
this function are eight tenth, five and one tenth, eighteen 
and two tenth, and fifty-one million cwt, respectively. At 
the lowest price considered Area 7 is the only area supplying 
pork. When the price increases to |12.50, Area 7 produces 
ninety-two percent of the amount supplied and Area 8 produces 
the rest. At $13.00 per cwt. Area 4 produces forty-seven 
percent of the amount supplied, Area 7 produces thirty-five 
percent. Area 9 produces ten percent, and Area 8 produces 
eight percent. At the highest price all the areas join in 
pork production. Area 4 still ranks the first in production 
followed by Areas 7 and 8. Areas 9, 1, and 3 follow. The 
rest of the areas produce less than five percent each (Table 
32). 
Table 32. Quantities of pork supplied as exhibited by aggregate pork supply func 
tion VI 
Area Amount of pork supplied at different pork prices 
#12.00 #12,50 #13.00 #14.00 
m cwt^  percent m cwt percent m cwt percent m cwt^  percent 
1 0 0 0 0 0 0 4 8 
2 0 0 0 0 0 0 1.2 2 
3 0 0 0 0 0 0 3.5 7 
4 0 0 0 0 8.6 47 14.6 2 9  
5 0 0 0 0 0 0 1.4 3 
6 0 0 0 0 0 0 .8 2 
7 .8 100 4 . 7  9 2  6.4 35 10.7 21 
8 0 0 8 1.4 8 8.3 16 
9 0 0 0 0 1.8 10 4.3 8 
10 0 0 0 0 0 0 2.2 4 
Total .8 100 5.1 100 18.2 100 51 100 
^Million hundredweight 
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Only the four-litter central farrowing-portable finish­
ing enterprise is used at the lowest price, at the level of 
intense of two hundredth million sows. VJhen pork price in­
creases to $12.50 its level of intense increases to three 
hundredth million sows. At the same time the two-litter cen­
tral farrowing-portable feeding enterprise is used at a level 
of one tenth million sow. The same two enterprises are used 
at the next higher price with the levels of intense two tenth 
and three tenth million sows respectively. At the highest 
price considered for pork these two enterprises are used more 
intensively (eight tenth and four tenth million sow respec­
tively). In addition, the four-litter all-centralized enter­
prise is used to the level of two tenth million sow and the 
two-litter all-portable enterprise is used to the level of 
one tenth million sow. 
Aggregate Beef Supply Functions 
The five normative beef supply functions derived in this 
study for Iowa are shown in Figure I5. They are functions I 
through V, which show the amounts of beef that should be sup­
plied by Iowa farms given pork prices at $11.50, #12.00, 
#12.50, ;|pl3.00, and $14.00 respectively. All the functions, 
except function V, are almost completely inelastic in their 
lower part. This phenomenon is explained earlier. 
Ill 
m cvjt 
N 
00 
Figure I5,, Iowa beef supply funoblouH 
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Ignoring the part of the functions where the elasticity 
is practically zero, the five functions shown in Figure I5 
reveals the same phenomenon noticed in Figure 14. Beef sup­
ply functions fixing pork prices at low levels tend to be 
convex, and as levels at which pork prices are fixed increase, 
beef supply functions gradually approach linearity, and fur­
ther become concave. The same logic behind the explanation 
given there also holds here, 
Limitational resources for beef production range from 
free pasture to the use of all the available specialized beef 
facilities, the exhaustion of the quantities of resources al­
located to beef production, and to the use of all the services 
of labor and land. Free pasture is limitational only at the 
lowest two prices, $20.00, and $21.00, At #22,00 limitational 
resources range from the use of the amounts of feed and other 
nonspecialized resources allocated to beef production, to the 
use of beef facilities, mostly beef housing. The difference 
in limitational resources is linked with the amounts of beef 
produced. Pork production exhibited by function I, for exam­
ple, is restricted at the mentioned price mostly by beef 
housing facilities. At the other extreme, pork production 
exhibited by function V at this same price is restricted by 
the relatively small quantities of nonspecialized resources 
allocated to beef production. These quantities are small be­
cause the relative profitability of beef production is low 
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since the level at which pork price is fixed is relatively 
high. 
As beef price increases the relative profitability of 
beef production increases. But the increase is more sound 
towards function I and II. Beef production is increased to 
the maximum that can be produced given the fixity of the 
plant. Hence limitational resources include cropland, labor, 
and possibly capital.^  Towards function V the increase in 
the profitability of beef production is not as high. Beef 
production is not increased to the maximum. Limitational re­
sources include beef facilities, and the exhaustion of the 
amounts of feed or labor allocated to beef production. 
Aggregate beef supply function I 
The domain of this function contains four points, each 
of vrtiich represents one level of beef prices. At the lowest 
level, $20.00 per cwt., the quantity of beef supplied is 
about ten million cwt. Area 8 is leading with respect to the 
quantity of beef produced at this price, since it produces 
about twenty percent of the amount supplied. Areas 6, 10, 
and 3 follow with sixteen, thirteen, and twelve percent re­
spectively. Areas 4, 5, and 9 produce eight percent each. 
Capital as such has never been limiting on any farm 
within this study. But if hog and beef prices are high 
enough, capital will become limitational 
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The rest of the areas produce five percent each (Table 33). 
The situation stays fundamentally as it is when beef price 
increases to $21.00. This is due to the fact explained ear­
lier that free pasture is the only restricting resource for 
beef production in both cases. Enterprises used are mainly 
the beef cow with selling the calves produced or feeding them 
through the pasture fed calf enterprise. 
When beef price increases to $22.00, beef production is 
raised to the limit of beef housing facilities on most of the 
farms.^  The quantity supplied is fifty-four m. cwt. which 
is more than five times as large as the quantity supplied at 
the immediate lower price. Enterprises used to produce beef 
at this stage differ fundamentally from those used earlier. 
They are mainly the drylot and the pasture calf fattening en­
terprises, each of which is used to feed about two and six 
tenth million heads. 
Area 8 is still leading with respect to the amount of 
Theoretically it can be any other factor. Two factors 
cause the housing facilities to be most restricting for this 
function. First it is the function that fixes pork prices 
at the lowest level considered, and hence beef profitability 
is relatively higher. Therefore the nonspecialized resources 
(which usually are larger than the specialized resources on 
a nonspecialized farm) are allocated between beef and pork 
production such that the former is favored. Secondly it 
happens that the housing facilities available on Iowa farms 
can house only about eight million heads which is about 
forty-seven percent of the number of heads that can be fed 
out by the feeding facilities available on Iowa farms and 
numbering about ten and seven tenth million (high- and low-
mechanized). (Table 19) 
Table 33. Quantities of beef supplied by aggregate beef supply function I 
Area Amounts of beef supplied at different beef prices 
#20.00 |21.00 |22.00 $23.00 
m cwt percent m cwt percent m cwt percent m cwt percent 
1 
.5 5 .6 6 6.3 12 7 9 
2 
.5 5 .6 6 2.8 5 4.6 . 6 
3 1.1 12 1.3 12 6.6 13 10.5 14 
4 .8 8 .9 8 6.3 12 9.4 13 
5 .8 8 .8 8 4.2 8 4.5 6 
• 6 1.6 16 1.6 15 5 . 9 6.1 9 
7 .5 5 .5 5 3.4 6 5.5 7 
8 2 20 2 19 9.2 17 12.7 17 
9 .8 8 1 10 5 9 7.4 10 
10 1.2 13 1.2 11 4.9 9 6.1 9 
Total 9.8 100 10.5 100 53.7 loo 73.8 100 
^Million hundredweight 
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beef produced. It produces about seventeen percent of the 
amount supplied. Areas 3 and 4 follow with percentages of 
thirteen and twelve respectively. The rest of the areas 
produce relatively even amounts except Areas 2 and ?. Area 
2 produces only five percent while Area 7 produces six per­
cent. ©lis relative stand does not change much when the 
level of beef price increases to $23.00. The total amount 
produced increases by about twenty m. cwt. to become almost 
seventy-five m. cwt. This Increase is made possible by sub­
stantial investment in beef housing facilities, and by the 
intensive use of the drylot calf fattening enterprise, which 
is used at the level of about five million heads. The pas­
ture fed calf activity is used at the level of two million 
heads. Beef feeding facilities are among the most frequent 
limitational resources at this price. 
Aggregate beef supply function II 
This function does not differ significantly from function 
I, but it extends to two more points. At #24.00 per cwt., it 
supplies about one hundred million cwt. of beef. This amount 
is produced mainly by the drylot calf and the pasture calf 
fattening enterprises. The drylot fed calf enterprises (low-
and high-mechanized) produce about eighty million cwt., and 
the pasture fed calf enterprises produce about twenty million 
cwt. Investment in beef housing and feeding facilities at 
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this price amounts to #219,000,000; #146,000,000 in beef hous­
ing facilities, and $73,000,000 in beef feeding facilities. 
Limitational resources are mainly the use of all the (large) 
quantities of feed allocated to beef production, and the use 
of all the available labor in some critical labor periods. 
Though more feed can be produced on some farms, and labor 
can be hired in these criticsuL labor periods, yet it is not 
profitable to do so on many farms at the existing prices and 
wage rate. 
When beef price increases to $26.00 per cwt. the quan­
tity supplied increases to about one hundred and thirty m. 
cwt., which is the maximum amount supplied by any function 
at any price considered. Limitational resources here are 
mostly those that have to do with the fixities that exists 
on Iowa farms. They include the size of the farm (cropland) 
and the quantities available of annual labor. Increasing the 
availability of such resources is not considered here since 
it would require a long run analysis. The same enterprises 
used at the immediate lower price are used here with the pas­
ture calf fattening enterprises being used slightly less in­
tensively, while drylot calf fattening enterprise are used 
more intensively. The former enterprises produce about nine­
teen million cwt,, and the latter produce about one hundred 
and ten million cwt. 
Table 34 shows that Area 8 occupies the first place with 
Table 34. Quantities of beef supplied by aggregate beef supply function II 
Area Amount of beef supplied at different beef prices 
$20.00 $21.00 $22,00 $23.00 $24.00 $25.00 
m cvrt^ percent m cwt percent ra cwt® percent m cwt^ percent m cwt^ percent m cwt® percent 
1 .4 5 .4 4 4.5 10 6.9 10 8.8 9 11.2 9 
2 .5 6 .6 7 2.7 6 4.6 6 5.3 5 5.5 4 
3 1 12 1.1 12 5.1 11 10.4 15 11.2 11 13.5 10 
4 .4 5 .5 6 4.1 9 9.3 13 19.2 19 29.9 23 
5 .7 8 .8 9 4.2 9 4.5 6 4.4 5 6.2 5 
6 1.6 19 1.6 18 5 11 6.1 9 6.3 6 8 6 
7 .3 3 .3 3 2.6 6 5.4 7 9.3 9 15.3 12 
8 1.8 21 1.8 20 8.5 18 11.6 16 18.4 19 21.8 17 
9 .7 8 .7 8 4.4 10 6.9 10 8.3 9 9.7 7 
10 1.1 13 1.2 13 4.7 10 6 8 7.6 8 8.6 7 
Total 8.5 100 9 100 45.8 100 71.7 100 98.8 100 129.7 100 
^Million hundredweight 
266 
respect to.amounts of "beef production at all price levels 
lower than $24.00. At #24.00 Area 4 produces slightly larger 
quantities while at $26.00 it produces about eight million 
cwt. more than Area 8. Other areas produce more or less even 
quantities. 
Aggregate beef supply function III 
In contrast to functions I and II which are convex, if 
the lowest point is dropped out, function III is slightly 
convex between the prices $21.00, and $23.00, slightly con­
cave between prices $22.00 and #24.00, and again slightly 
convex between prices §23.00 and $26.00. It is in fact ap­
proaching linearity! in accordance with the thesis advanced 
earlier.2 
Amounts supplied by this function do not differ much 
from those supplied by function II except at the three levels 
of prices $22.00, $23.00, and $24.00. At the first level the 
difference is eight million cwt., at the second and third it 
is twelve and eleven m. cwt. respectively. The same enter­
prises are used, but less intensively. Limitational resource 
are also the same; i.e., the use of all amounts of nonspecial-
ized resources allocated to beef production. It is only logi-
A^ linear function is both convex and concave 
P^. 259 
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cal to expect these quantities to be smaller for function III 
as compared to function II, since the level at which pork 
price is fixed in function III is higher. It is worth men­
tioning that quantities of pork produced as we move from func­
tions II to III increase from thirty to fifty-one m, cwt. at 
the beef price #22.00, from seventeen to forty-four m. cwt. 
at the beef price #23.00, and from eight to twenty-eight mil­
lion cwt. at the beef price $24.00, 
Table 35 shows that the contribution of each of the ten 
areas to the amounts of beef supplied at each price is reason­
ably close between functions II and III, with Area 8 taking 
the lead up to the two higher points of the function where 
Area 4 gets in. 
Aggregate beef supply function IV 
Ignoring the lowest point, the function is both concave 
and convex in different parts. Its concave and convex parts 
contrast those of function III. Generally the function's 
approximation to linearity is more close. 
Beef quantities supplied as exhibited by function IV are 
almost equal to those exhibited by function III at the lowest 
two prices. At higher prices quantities supplied by func­
tion IV are smaller. The same enterprises are used less in­
tensively. Limitational resources differ from point to the 
other on the function. For the lower two points free pasture 
Table 35* Quantities of beef supplied by aggregate beef supply function III 
Area Amounts of beef supplied at different beef prices 
$20.00 $21.00 $22.00 $23.00 $24.00 $26.00 
m cwt^ percent m cwt^ percent m cvrt^ percent m cwt^ percent m cwt^ percent m cwt^ percent 
1 .4 5 .4 5 4.4 12 5.2 9 6.1 8 11.2 9 
2 .5 6 •6 7 2 5 3.8 6 5.2 6 5.5 4 
3 .9 11 1.1 13 , 3.2 9 7.2 12 11.2 13 13.5 10 
4 .4 5 .5 6 3.9 10 8.5 14 14.6 17 29.9 23 
5 .5 6 .7 8 2 5 3.9 6 4.4 5 6.2 5 
6 1.6 20 1.6 18 4.1 11 6,1 10 6.3 7 8 6 
7 .2 3 .2 2 2.2 . 6 5.1 8 9.3 11 15.1 12 
8 1.7 21 1.7 20 8.2 22 11.6 19 14.3 16 21.5 17 
9 .7 9 .7 8 3.2 8 4.3 7 7.8 9 9.7 7 
10 1.1 14 1.1 13 4.4 12 5.3 9 7.3 8 8.6 7 
Total 8 8.6 100 37.6 100 100 87.5 100 129.2 100 
^Million hundredweight 
269 
restricts the production of more beef. At ^ 522.00, the rela­
tively small amounts of nonspecialized resources are the most 
important restricting resources. At $23.00, it is the use of 
all the available beef housing facilities that is most fre­
quent limitational resource. At ^ #4.00 the production is 
limited on many farms by the use of all the available feeding 
facilities. At the highest point of the function fixed re­
sources such as cropland and annual labor are the most fre­
quent limitational resources. These are the same factors 
mentioned earlier with respect to both functions II and III, 
though the quantity supplied by function IV is smaller. This, 
of course, is due to the fact that more pork is produced in 
the case of function IV. 
Table 36a shows that the relative stand of areas with 
respect to beef quantities produced at each point of the func­
tion is not much different from function III. Area 8 still 
is leading up to beef price #24.00, after that Area k takes 
the lead. The percentage production of Area k does not ex­
ceed twenty percent of all the amounts produced by the ten 
regions combined, which is smaller than earlier by three 
points. 
Aggregate beef supply function V 
This is the only aggregate beef supply function that is 
concave. It falls quite far from the other functions and to 
Table 36a. Quantities of beef supplied by aggregate beef function IV 
Area Amounts of beef supplied at different beef prices 
$20.00 $21.00 $22,00 $23.00 $24.00 $26.00 
m cwt® percent m cwt® percent m cwt^ percent m cwt^ percent m cwt^ percent m cwt^ percent 
1 .3 4 .4 4 1.7 6 4.4 9 5.5 8 11.2 9 
2 .4 6 .5 5 1.7 6 3.2 6 4.2 6 5.5 4 
3 .9 13 1.1 11 2.9 11 5.9 12 7 10 13.5 11 
4 .3 4 .5 5 3.7 13 7,9 15 11.6 16 23.5 20 
5 .5 7 .5 5 1 4 2 4 3.9 5 6.2 5 
6 1.1 16 1.4 15 1.8 6 4.2 6 6.1 8 8 7 
7 .2 3 .2 2 1.9 7 3.5 7 8.2 11 14 12 
8 1.6 23 2.2 23 7.2 26 11.5 22 13.8 19 20.7 17 
9 .6 9 .6 6 2.2 8 4 8 6.6 9 9.2 8 
10 1 15 2.3 24 3.5 13 4.5 9 5.8 8 8.6 7 
Total 6.9 100 9 . 7  100 27.6 100 51.1 100 72.7 100 120.4 100 
^Million hundredweight 
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their left. It is relatively less elastic between beef prices 
•^22.00 and $23.00 though all other functions are relatively 
more elastic within this price interval. This can be explain­
ed as follows: the level at which function V fixes pork price 
is the highest price considered in this study for pork. There­
fore the relative profitability of beef production is quite 
low at lowest beef prices. This decreases the quantities of 
resources allocated for beef production, 'when beef price in­
creases to .!j23.00, the relative profitability of beef does 
not increase much relative to other functions. Hence beef 
production and supply increase only by small quantities. At 
$24.00 per cwt. of beef, the use of all the beef housing fa­
cilities is among the most frequent limitational resources. 
Again at the highest point of the function the fixed resources 
are the ones that are limitational. 
At the lowest price, pasture calf fattening enterprises 
are the most frequently used ones. They are used to feed 
about one and seven tenth million heads. Beef cow enterprise 
follows with about four tenth million cow. Then comes the 
drylot fed calf enterprises with a capacity of two tenth mil­
lion head. At the second lowest price, the pasture led calf 
enterprises are still the most intensively used, since they 
are used to feed about one and six tenth million head. The 
drylot calf fattening enterprises follow with a capacity of 
one and two tenth million head. The beef cow enterprise is 
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used at almost the same level as before, • VJhen beef price 
Increases to $24.00 the drylot fed calf enterprises occupy 
the first place with a capacity of about three and two tenth 
m. head. The pasture fed calf enterprises are used at the 
same level as before while the level of intense of the beef 
cow activity drops to less than four tenth m. head. At the 
highest price the drylot fed calf enterprises are used still 
more intensively. 
The relative contribution of the different areas to 
quantities of beef produced are shown in Table 36b. Area 8 
takes the lead at every point in the function followed by 
Areas 4 and 7» and Area 2 still produces the least quantities. 
Table 36b.  Quantities of beef supplied by aggregate beef supply function V 
Area Amount of beef supplied at different beef prices 
|22.00 |23.00 É24.00 $26,00 
m owt& percent m cwt percent m cwt& percent m cwt* percent 
1 .7  4  1 .4  5  3 .6  8  9  9  
2  .9  5  1 .9  7  2 .8  6  4 .2  4  
3  2 .2  12  3 .6  13  5 .6  12  11 .6  12  
4  1 .7  9  3 .2  12  6 .3  14  22 .8  23  
5  ,8  4  .9  3  1 .3  3  4 .9  5  
6  1 .4  7  1 .4  5  2 .7  6  7 .2  7  
7  1 .2  6  1 .8  7  6 .4  14  10 .9  11  
8  5 .4  28  7 .1  26  8 .8  19  14  14  
9  1 .4  7  2 .4  9  4 .6  10  7 .2  7  
10  3 .3  17  3 .4  13  3 .8  8  6 .5  7  
Total 19 100 27 .1  100 45 .9  100 98 .3  100 
M^illion hundredweight 
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SUMMARY AND CONCLUSIONS 
This study has been carried out with the main purpose 
of constructing and analyzing some normative aggregate sup­
ply functions for pork and beef in Iowa assuming average 
managerial ability. Four other objectives serve to supple­
ment the main objective. Some of them are concerned with 
individual farm firms (microanalysis), and others concentrate 
on farms within given areas, or on the aggregate of all farms 
in the state of Iowa (macro-analysis). 
On the basis of soil types the state of Iowa has been 
divided into ten geographical regions. Farms within each 
region has been classified as small, medium, large, or extra-
large, A typical (representative) farm has been constructed 
for every farm size within each area. Area 2 is the only one 
represented by the four sizes of the typical farms, the others 
are represented only by the small, medium, and large typical 
farms. The definition and description of the representative 
farms is based on information obtained from two sources; a 
special tabulation of individual farm data collected by the 
Bureau of Census, and two mail surveys. Alternative enter­
prises defined and described include eleven crop rotations, 
six hog system, twelve feeder cattle systems and two beef cow 
enterprises. 
The thirty-one representative farms have been parametri-
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cally linear programmed twice, keeping all prices constant 
except for pork and beef prices. First, the farms are pro­
grammed using a combination of four levels of beef prices 
and four levels of pork prices. Then they are reprogrammed 
using another combination of four levels of beef prices and 
four levels of pork prices. The second set of beef price 
levels differs from the first in two elements while the sec­
ond set of pork price levels differs from the first in one 
element only. The result is a set of twenty-siz different 
optimum solutions (plans) for each farm. These are then ag­
gregated to get areas and state pork and beef normative sup­
ply functions. 
Considering pork production, it has been found that out 
of the siz alternative hog enterprises, the four-litter cen­
tral farrowing-portable finishing enterprise is the one that 
is used most frequently and most intensively. If all types 
of facilities are available, no other resource is limitation-
al, and pork production is profitable, the four-litter cen­
tral farrowing-portable feeding enterprise is the one used 
first. Its level of intensity depends on the availability 
of central farrowing facilities or portable feeding facili­
ties, whichever become limitational first. If portable feed­
ing facilities become limitational first, the four-litter 
all-confined enterprises is employed at the level that con­
sumes all the available confinement feeding facilities. In­
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vestment will then be carried out in portable feeding facili­
ties to allow the intensification of the former enterprise, 
to the limit of the available central farrowing facilities. 
On the other hand if the central farrowing facilities be­
come limitational first, the two-litter all-portable enter­
prise is the one used, to the limit of the existing portable 
farrowing or feeding facilities. If portable farrowing fa­
cilities is the resource restriction on the two-litter all-
portable enterprise, investment is carried out in central 
farrowing facilities, and again the four-litter central far-
rowing-portable feeding enterprise is intensified. If port­
able feeding facilities is the limitational resource for the 
two-litter all-portable enterprise, investment in portable 
feed facilities is carried out and the use of the four-litter 
central farrowing-portable feeding enterprise is further in­
tensified. The above discussion, of course, assumes that 
pork production is profitable all the way. 
The two-litter central farrowing-portable feeding enter­
prise is used only if the four-litter enterprise cannot be 
used intensively. This happens if labor (or any other re­
source that can be employed in pork or beef production equally 
efficient) is scarce, since the four-litter enterprises are 
more competitive laborwlse with beef enterprises employed 
than do the two-litter enterprises. The two-litter all-con­
fined enterprise has been used very extensively and with very 
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small frequency, while the one-litter all-portable enterprise 
has never been used. 
As for beef production it has been found that only five 
out of the fourteen alternative enterprises has been utilized 
more or less intensively. Nonused enterprises include the 
four silage fed calf fattening enterprises, the two yearling 
fattening enterprises, and the silage fed beef cow enterprise. 
Enterprises used are the no silage low-mechanized drylot fed 
calf enterprise (drylot fed calf I), the no silage high-mech-
anized drylot fed calf enterprise (drylot fed calf II), the 
no silage low-mechanized pasture fed calf enterprise (pasture 
fed calf I), the no silage high-mechanized pasture fed calf 
enterprise (pasture fed calf II), and the no silage beef cow 
enterprise (beef cow I). 
The high-mechanized enterprises cost slightly less per 
cwt. of beef produced when compared to the low-mechanized 
activities if the cost of labor is included, thus they are 
more efficient. Yet, since none of the representative farms 
has both high- and low-mechanized beef feeding facilities, 
the use of low- or high-mechanized beef fattening enterprises 
is a function of the existing types of beef feeding facili­
ties. If all the beef feeding facilities existing on the farm 
(whether high- or low-mechanized) are utilized, and beef pro­
duction is still profitable, and no other resources are limi-
tational, investment will be carried out in low beef feeding 
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facilities. This is due to the fact that it is more profit­
able to invest in low rather than in high beef feeding fa­
cilities in the short run, in which the study is concerned. 
If beef prices are low such that the imputed price for 
com in beef production is lower than its selling price, the 
beef cow I enterprise with selling the calves produced, or 
fattening them through the pasture fed calf enterprises are 
the only profitable enterprises. As beef prices go up the 
drylot fed calf enterprises take the lead in beef production. 
Thus the beef-com price ratio is an important factor in de­
termining which enterprise to use. If the ratio is low, the 
beef cow enterprise with selling out the calves produced or 
fattening them through the pasture fed calves enterprises 
are the ones used. As the ratio increases, the drylot fed 
calf enterprises become the most intensively used enterprises. 
The main factor inducing the use of the pasture fed calf 
enterprises is the high ratio of pasture to com and com 
equivalents available on the farm. Otherwise the drylot fed 
calf enterprises are favored. Since pork production utilizes 
relatively very little pasture, the more pork is produced, 
the higher the said ratio is, and the more intensively pas­
ture fed calves enterprises are used. 
Considering crop rotations, out of the five alternative 
rotations considered for Class I land, only three rotations 
are applied. They are the continuous com rotation (C), the 
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corn-soybeans rotation (CS), and the corn-corn-oats-meadow 
rotation (CCOMi). The second rotation (CS) is the only one 
used if beef and/or pork prices are low, since raising soy­
beans is more profitable than raising com as a cash crop 
under the assumed price relationships. The first rotation 
is the only one applied if beef and/or pork prices are high 
such that the imputed price for com as intermediate product 
is sufficiently high, and no other factors become limitational 
before all of Class I land is committed to the continuous com 
rotation. The third rotation (CCOMi) is used if beef and/or 
pork prices are high, and the quantity of meadow produced on 
other classes of land is limitational. This may happen in 
areas where Class III land does not exist and the acreage of 
Class II land is small relative to that of Class I land. The 
interaction of these factors, namely beef and pork prices, 
com selling prices, soybean prices, and the quantity of mea­
dow producable by Classes II and III land, along with other 
limitational resources would result in the application of any 
of the three crop rotations under discussion either separately 
or in combinations. 
Regarding Class II land, two rotations are used more in­
tensively, namely the corn-corn-oats-meadow rotation (CCOM^ ), 
and the corn-soybeans-oats-meadow rotation (CSOM2). High 
beef and/or pork prices induce the application of the first 
one. Otherwise the second rotation is applied. The existence 
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of other limitational resources may cause the application of 
a combination of the two rotations. If Class III land does 
not exist, or if its acreage is small such that the quantity 
of meadow produced is limitational, part or all of Class II 
land would be put under the continuous meadow rotation (M2), 
or the corn-soybeans-soybean-oats-meadow-meadow rotation 
(CSSOMM). îhis depends on the relative prices of pork, beef, 
com selling, and soybeans, along with the quantity of pas­
ture needed. 
The two alternative rotations of Class III land are used. 
They are the com-oats-meadow-meadow rotation (COMM) and the 
continuous meadow rotation (M^ ). The second one is used 
only if beef production is favored, since beef production con­
sumes relatively more meadow than pork production. 
It has been found that there is a concave functional re­
lationship between the size of the farm and quantities of 
pork and beef produced on it. The main factor causing the 
concavity of the function is the nonproportionality of the re­
sources on different farm sizes. Amounts of resources other 
than land on the farm seems to be a concave function of the 
acreage of cropland within the farm. This causes other re­
sources to become limitational for pork and beef production 
before land as the farm size increases. For example, as the 
cropland acreage increases crop rotations consume a higher 
percentage of the operator and family labor, leaving a smaller 
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amount of labor to be used for pork and beef production. 
The derived pork and beef supply functions whether they 
are for individual farms, areas, or for the state as a whole, 
are sensitive to the price of the same and competitive pro­
ducts. Supply functions shift to the left as the price of 
the competitive product increases. Yet in some cases, it 
has been found that there exists some situations within which 
a complementary relationship between pork and beef production 
can be justified. This complementarity has been observed 
for some parts of some pork supply functions for the typical 
extra-large farm of Area 2. This phenomenon has been explain­
ed as follows. As beef prices increase the imputed price for 
corn increases to surpass its selling price. This induces 
the shift from extensive to intensive com producing crop ro­
tations. Beef production is increased the shift from in­
tensive pasture consuming activities to intensive corn con­
suming activities. Thus if the larger amount of beef produced 
by the newly used activities utilizes less amount of pasture, 
then pasture which has been limiting pork production is no 
longer a limitational resource, and pork production is also 
increased. 
Another phenomenon has been noticed. It is the slightly 
negatively sloped parts of some of the beef supply functions 
for the typical small farm of Area 2. This phenomenon has 
been explained by the fact that as beef prices increase, the 
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use of the drylot fed calf enterprises become more profit­
able. But since this enterprise utilizes relatively small 
quantities of pasture (hay), a supplementary enterprise that 
utilizes pasture more intensively is used such that no pas­
ture (which is produced at zero alternative cost) remains 
nonused. This enterprise may be either the pasture fed calf 
enterprise or the beef cow enterprise. Two factors favor 
the use of the beef cow enterprise. The first factor is the 
quantity of pasture that would be allocated to disposal 
otherwise and its ratio to the com and com equivalents 
left. If this ratio is high the beef cow enterprise is used. 
The second facter is that beef supply functions are not 
quite of the ceteris paribus type, since prices of calves 
(which are inputs for beef producing activities) are assumed 
to be a linear monotonie function of beef prices. Thus in 
addition to the factors mentioned above as beef prices in­
crease it becomes more profitable to produce some of the 
calves that are fed out on the farm, which may result in 
slightly smaller quantities of beef produced at higher beef 
prices, since the beef cow enterprise produces small amounts 
of beef.^  
The reaction of the derived supply functions to the 
T^he calves produced by the beef cow activity are not 
included in computing the beef output of the beef cow enter­
prise 
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change in the price of the same product differs at the dif­
ferent levels of prices. That is to say the supply functions 
derived are not of the constant elasticity type. The elas­
ticities of the supply functions depend to a great extent on 
the resource situations and the quantities produced of other 
products. That is to say if it happens that resource situ­
ations are such that successive resources become limitational 
at shorter intervals supply functions become relatively less 
elastic. If, on the other hand large quantities of the pro­
duct is produced before successive resources become limita­
tional, supply functions will be relatively more elastic. 
Supply functions derived, specially those for the state 
as a whole, suggest that if beef price is fixed at a rela­
tively low level, the supply function of pork is convex. 
That is to say that pork supply functions which fix beef 
prices at lower levels (case 1) are relatively more elastic 
at their lower parts and relatively less elastic at their 
upper ends. The opposite is true for pork supply functions 
that fix beef prices at relatively high levels (case 2). 
That is to say that such functions are concave. Pork supply 
functions that fix beef prices at relatively average levels 
(case 3) approach linearlity. This phenomena is explained 
by the thesis that at lower pork prices the profitability 
of pork production is relatively higher for situations re­
presented by case 1. Hence pork is produced until one of the 
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specialized resources becomes limitational. In situations 
represented by case 2, and at relatively low pork prices, 
pork production is less profitable. Hence it is limited by 
the small amounts of resources allocated to it after the beef 
facilities become limitational for beef production. 
On the other hand, at high pork prices the profitability 
of pork production is high for situations represented by case 
2. The priority will be given to pork production and the 
quantities produced will increase by large amounts as pork 
prices Increase. But for situations represented by case 1 
though the profitability of pork production is even higher 
yet, quantities produced at the immediate lower pork price 
is very much close to the maximum amounts that can be pro­
duced given the fixity of the plant, and thus the increase 
in pork quantities produced due to the increase in pork prices 
is not as large. 
The same phenomenon has been observed for beef supply 
functions, namely that beef supply functions that fix pork 
prices at lower levels are convex, and that as the fixed 
pork price levels increase beef supply functions approach 
linearity, and then become concave. The logic beyond the 
analysis conducted to explain this phenomenon for pork sup­
ply functions applies for beef supply functions as well. 
It has also been found that there is a price interval 
within which beef supply functions are almost completely in­
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elastic. The least upper bound of this interval is the level 
of beef prices at which the imputed price for com in beef 
production is equal to its selling price. The greatest lower 
bound is the level of beef prices at which beef production 
is not profitable. This is explained by the fact that as 
long as beef prices are within this interval the beef cow 
enterprise with selling out the calves produced or fattening 
them by the pasture fed calf enterprises are the only activ­
ities that may be profitable. At the same time free pasture 
is the limitational resource at any level of beef prices with­
in the mentioned interval. Hence quantities produced cannot 
be very much different at any price within the price interval 
defined above. 
It has been noticed that no pork supply function whether 
for an individual farm, area, or for the state as a whole ex­
hibits any positive quantities supplied at the lowest price, 
no matter how low beef prices are. On the other hand all 
beef supply functions exhibit some positive quantities of beef 
supplied at the lowest beef price even i^ en pork price is 
fixed at the highest level considered. This phenomenon is 
explained by the fact that while pork production by any enter­
prise consumes relatively very little pasture and much com, 
beef production can be carried out by enterprises that consume 
relatively very little pasture and very much com or vice 
versa. Thus at the lowest pork prices, whenever the imputed 
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price for com in pork production is lower than its selling 
price, no pork is produced. But if the imputed price of 
com in beef production is lower than its selling price, beef 
production may still be profitable if free pasture exists. 
This is due to the possibility of producing beef through ac­
tivities which consume very little com and very much pas­
ture such as beef cow enterprises. 
It has also been found that on the average Area 4 sup­
plies about twenty-six percent of the quantities supplied 
by Iowa as represented by the highest points of aggregate 
pork supply functions. Area ? follows with about eighteen 
percent, and Area 8 with about fifteen percent. Other areas 
produce and supply quantities that range from three percent 
(supplied by Area 2) to eight percent (supplied by each of 
Areas 1, 3» and 9) of the average quantity supplied at the 
highest points of the derived aggregate pork supply functions. 
Considering beef supply functions, Area 4- also supplies the 
largest quantity. It supplies about twenty-one percent of 
the average quantity supplied at the highest points of the 
derived aggregate beef supply functions. Area 8 follows with 
sixteen percent, and Area 7 with twelve percent. Other areas 
supply quantities that range from four percent (supplied by 
Area 2) to about eleven percent (supplied by Area 3). 
On the basis of the results of this study it can be said 
that the quantities of pork and beef supplied by Iowa (or any 
287 
other state) at any combination of prices depend, among other 
things, on the distribution of cropland acreage in the state 
between farms of different size. Results show that for pork 
production farms of small size (less than one hundred and 
thirty-nine acres) are relatively the most productive. The 
average product of pork per acre of cropland is five and six 
tenth cwt. for small farms, five and two tenth for medium 
farms (between one hundred and forty and two hundred and thir-
ty-nine acres), two and five tenth cwt. for large farms (be­
tween two hundred and forty and four hundred and fifty acres), 
and one and two tenth cwt. for extra-large farms (more than 
four hundred and fifty acres), given that pork prices are 
$16.00 per cwt. and beef prices are §22,00 per cwt. There­
fore if all the farms of Iowa are of acreage that is less 
than one hundred and forty acres the quantity of pork pro­
duced would be more than four times the quantity produced if 
all of the farms are of acreage greater than four hundred 
and fifty acres. 
As for beef production, it has been found that large 
farms are the most productive. The average product of beef 
per acre of cropland is five and six tenth cwt, for large 
farms, five and five tenth cwt, for small farms, five and 
four tenth cwt. for medium farms, and two and eight tenth cwt, 
for extra-large farms, given that beef prices are #26,00 per 
cwt, and pork prices are #12,00 per cwt. Therefore if all 
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Iowa farms are of the large size (between two hundred and 
forty and four hundred and fifty acres) the quantity of beef 
would be double the quantity produced if all the farms are 
of acreage greater than four hundred and fifty acres. 
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APPENDIX A 
RESOUHCS SUPPLIES ON HEPRES3NTATIVS PAHMS 
Table 37. Resource supplies on representative farms®-
Row Area 1 Area 2 
Resource Unit Identi- 101 102 103 201 202 203 204 
fication small medium large small medium large X-large 
Class III cropland acre 1 0 0 0 l6 37 77 I32 
Class II cropland acre 2 16 32 60 13 30 62 107 
Class I cropland acre 3 59 120 222 29 67 137 235 
Pasture tahy" 4 10 21 44 14 17 61 11 
Central farrowing sow 7 12 17 23 10 12 17 0 
Portable farrowing sow 8 0 12 22 0 4 11 12 
Confinement feed pig 9 0 80 191 0 57 76 0 
Portable feed pig 10 107 127 161 60 110 161 90 
Beef housing au® 11 21 33 54 22 31 51 
Low-mech. beef feeding head 12 51 0 0 38 0 0 60 
High-mech. beef feeding head 13 0 100 217 0 71 127 0 
Cash account |10 19 1142 1401.6 2407.3 671.7 1272. 5 2878 2431.8 
Chattel mortgage *10 20 243.8 415.3 586.9 116.7 376. 8 550.2 737.3 
Total family labor mh^  23 1950 2330 2520 1950 2330 2520 2710 
February labor mh^  24 177 195 222 177 195 222 211 
March labor mh^  25 202 220 252 202 220 252 241 
April labor mh^  26 202 220 252 202 220 252 241 
May labor mh^  27 277 270 307 277 270 307 296 
June labor mhg 28 277 320 357 277 320 357 346 
July labor mh^  29 277 320 357 277 320 357 346 
September labor mhj 30 277 245 282 277 245 282 271 
October labor mhj 31 277 245 282 277 245 282 271 
November labor mh^  32 202 220 252 202 220 252 241 
December labor mhd- 33 177 195 222 177 195 222 211 
Hired labor mh& 34 49 211 761 25 114 1048 1977 
S^ource; developed from (8) 
T^on of anticipated hay yield 
®Animal unit 
M^an hour 
Table 37* (Continued) 
Row Area 3 Area 4 
Resource Unit identi­ 301 302 303 40l 402 403 
fication small medium large small medium large 
Class III cropland acre 1 1 14 29 0 0 0 
Class II cropland acre 2 35 70 142 8 17 31 
Glass I cropland acre 3 32 65 133 68 140 255 
Pasture tahyO 4 12 16 42 11 9 33 
Central farrowing sow 7 0 12 12 9 11 15 
Portable farrowing sow 8 14 0 9 5 7 9 
Confinement feed pig 9 0 0 0 58 59 89 
Portable feed pig 
au® 
10 93 157 226 82 130 162 
Beef housing 11 23 29 40 19 25 36 
Low-meoh. beef feeding head 12 48 100 0 43 62 0 
High-mech. beef feeding head 13 0 0 147 0 0 98 
Cash account no 19 1105 1437 3017.2 1068.7 1526.5 2065.3 
Chattel mortgage kg 20 353.3 309.8 559.7 288.8 454.6 516.5 
Total family labor mh^  23 1950 2330 2520 1950 2330 2520 
February labor mhj 24 177 195 222 177 195 222 
March labor mhj 25 202 220 252 202 220 252 
April labor mhj 26 202 220 252 202 220 252 
May labor mh^  27 277 270 307 277 270 307 
June labor mh^  28 277 320 357 277 320 357 
July labor mh^  29 277 320 357 277 320 357 
September labor mh^  30 277 245 282 277 245 282 
October labor mh^  31 277 245 282 277 245 282 
November labor mh^  32 202 220 252 202 220 252 
December labor mh^  33 177 195 222 177 195 222 
Hired labor mh^  34 43 128 553 178 217 949 
Table 37, (Continued) 
Row Area 5 Area 6 
Resource Unit identi­ 501 502 503 601 602 603 
fication small medium large small medium large 
Class III cropland acre 1 14 29 58 27 56 96 
Class II cropland acre 2 18 40 78 17 35 61 
Class I cropland acre 3 26 109 15 32 56 
Pasture tahyO 4 20 140 31 56 130 
Central farrowing sow 7 0 0 26 0 0 22 
Portable farrowing sow 8 13 19 0 10 19 0 
Confinement feed pig 9 0 0 147 0 0 27 
Portable feed 10 96 231 132 75 115 0 
Beef housing 11 16 26 65 15 26 168 
Low-mech, beef feeding head 12 21 52 0 23 33 56 
High-mech. beef feeding head 13 0 0 175 0 0 0 
Cash account &10 19 1072.6 1463.1 1976.4 559 1479.7 1372.7 
Chattel mortgage JlO 20 300 303.6 250.6 181.8 294.3 129 
Total family labor mhj 
mh^  
23 1950 2330 2520 1950 2330 2520 
February labor 24 177 195 222 177 195 222 
March labor mh^  25 202 220 252 202 220 252 
April labor mhj 26 202 220 252 202 220 252 
May labor mh^  27 277 270 307 277 270 307 
June labor mh^  28 277 320 357 277 320 357 
July labor mhj 29 277 320 357 277 320 357 
September labor mh^  30 277 245 282 277 245 282 
October labor mh^  31 277 245 282 277 245 282 
November labor mh^  32 202 220 252 202 220 252 
December labor mhj 33 177 195 222 177 195 222 
Hired labor mh^  34 29 131 924 44 172 343 
Table 3?, (Continued) 
Row Area 7 Area 8 
Resource Unit identi­ 701 702 703 801 802 803 
fication small medium large small medium large 
Class III cropland acre 1 0 0 0 0 0 0 
Class II cropland acre 2 13 28 54 18 36 60 
Class I cropland acre 3 57 121 232 59 117 194 
Pasture tahyO k 11 16 34 14 54 61 
Central farrowing sow 7 11 22 21 11 25 22 
Portable farrowing sow 8 0 0 ,9 9 0 16 
Confinement feed pig 9 0 0 148 0 0 182 
Portable feed pig 10 64 190 145 150 201 167 
Beef housing au® 11 15 24 45 24 31 54 
Low-mech. beef feeding head 12 23 48 0 49 62 0 
High-mech. beef feeding head 13 0 0 3 04 0 0  127 
Cash account MO 
b 
19 1137 1575.1 2722.4  1089 2257.1 2644.7 
Chattel mortgage 20 188 465 721.6 273.5 475.9 631.3 
Total family labor 23 1950 2330 2520 1950 2330 2520 
February labor mhj 24 177 195 222 177 195 222 
March labor mh^  25 202 220 252 202 220 252 
April labor mh^  26 202 220 252 202 220 252 
May labor mh^  27 277 270 307 277 270 307 
June labor mh^  28 277 320 357 277 320 357 
July labor mh^  29 277 320 357 277 320 357 
September labor mh^  30 277 245 282 277 245 282 
October labor mh^  31 277 245 282 277 245 282 
November labor mhj 32 202 220 252 202 220 252 
December labor mh^  33 177 195 222 177 195 222 
Hired labor mh* 34 61 219 1175 98 336 1301 
Table 37, (Continued) 
Row Area 9 Area 1 0 
Resource Unit identi­ 901 902 903 lool 1002 1003 
fication small medium large small medium large 
Class III cropland acre 1 5 21 40 16 60 
Class II cropland acre 2 13 51 98 32 64 117 
Class I cropland acre 3 16 65 126 13  25 46 
Pasture tahy" 17 32  70 30 55 141 
Central farrowing sow 7 0 18  21  13  23  24 
Portable farrowing sow 8 7 0 9 0 0 12 
Confinement feed pig 9 0 0 0 48 84 232 
Portable feed pig 
au® 
10 50 166 313 72 49 126 
Beef housing 11 10 26 41 20 33 64 
Low-mech. beef feeding head 12 18 51 0 33 65 0 
High-mech. beef feeding head 13 0 0 104 0 0 156 
Cash account #10 19 4o4 1448.2 2574.6 685.6 1687.1 2744 
Chattel mortgage #10 20 281,3 346.4 572.9 367.1  277 .2  481.2 
Total family labor mhj 23 1950 2330 2520 1950 2330 2520 
February labor mhf 24 177 195 222 177 195 222 
March labor mh^  25 202 220 252 202 220 252 
April labor mh^  26 202 220 252 202 220 252 
May labor mh^  27 277 270 307 277 270 307 
June labor mh^  28 277 320 357 277 320 357 
July labor mh^  29 277 320 357 277 320 357 
September labor mh^  30 277 245 282 277 245 282 
October labor 31 277 245 282 277 245 282 
November labor mh^  32 202 220 252 202 220 252 
December labor mhj 33 177 195 222 177 195 222 
Hired labor mh" 34 29 124 1357 76 166 1209 
301 
APPENDIX B 
ROTATIONS MTRIX FOR REPRESENTATIVE FARMS 
Table JS, Rotations matrix for Farm lOl 
Rotations on class I land Rotations on Class II land 
C es COOM^  C8OM1 CSSOM^  CCOMg CSOMp CSSOMM M? 
acre acre acre acre acre acre acre acre acre 
 ^Revenue Unit -11.74 14.24 -10.14 3.35 7.937 -10.14 1.85 6.525  -1.28 
Class III land acre 
Class II land acre 1 1 1 1 
Class I land acre 1 1 1 1 1 
Pasture tahy®" 
Meadow harvest ton - .675 - .675 -.54 - .625 - .625 -.833 -2.5 
Corn harvest bu^  -.47.0 -.23.0 -33.0 .17.0 -13.6 -27.25 -• 14.25 -
-9.5 
Corn 
cwt® equivalent 
-3.5 -3.5 -2.8 -3.72 -3.72 . .2.48 
Corn silage cwt 
Hay equivalent cwt 
1.276 1.014 1.065 Cash account ^ I Q  1.174 1.1276 1.014 1.065 .9475 .128  
Labor total mh^  3.6 3.96 2.9 3.15 3.4 2.9 3.15 2.94 .6  
April labor mh 1.18 1.56 1.12 1.29 1.44 1.12 1.29 1.3 .6  
May labor mh 
.7 .7 .35 .35 .42 .35 .35 .35 
June labor mh . 6 .6  .3 .3 .36 .3 .3  .3 
July labor mh .36 .36 .75 .84 .74 .75 .84 .62 
September 
labor mh .1 .05 .08 .05 .07 
October labor mh .4 .46 .2 .23 .29  .2  .23 .24  
November labor mh .36 .18 .18 •0? .07 .18 .09 .06 
T^on of anticipated hay yield 
B^ushel 
c 
Hundredweight 
M^an hour 
Table 38. (Continued) 
Rotations on Class III land Harvest Com Harvest Meadow 
Mo COMM grain silage bale hay graze 
acre acre 10 buD ton ton tahy®" 
# Revenue Unit -.85 -4.19 -6.03 0 
Class III land acre 1 1 
Class II land acre 
Class I land acre 
tahy®" Pasture -1 
Meadow harvest ton 1 1 
Corn harvest buD 10 5 
Corn 
equivalent cwt® -5.60 
Corn silage cwt -20.0 
Hay equivalent cwt -20.0 
Cash account Ss .085 2.019 .603 Labor total ,6 2.25 .301 .29 2.4 
April labor mh .6 .98 
May labor mh .18 
June labor mh .15 1.05 
July labor mil 
.75 .72 
September 
labor mh .29 .63 
October labor mh .1 .118 
November labor mh .09 .183 
Table 39. Rotations matrix for Farm 102 
Rotations on Class I land Rotations on Class II land 
C CS CCOMi CSOMj CSSOMj CCOMp CSOMp CSSOMM 
acre acre acre acre acre acre acre acre acre 
# Revenue Unlt-10.66 16.595 -8.8325 5.295 9.839 -8.8325 3.795 8.452 -1.24 
Class III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy* 
Meadow 
harvest ton 
-.675 -.675 -.54 -.625 -.625 -.833 -2.5 
Com 
harvest bu^  -.47.0 -23.0 33.0 17.0 .13.6 -27.25 -.14.25 -9.50 
Corn equiv­
alent cwt® 
-3.50 -3.50 -2.80 -3.72 -3.72 -2.48 
Cash 
account SS 1.066 1.0405 .88325 .8705 .8994 .88325 .8705 .7548 .124 Labor total 3.16 3.94 2.97 3.37 3.64 2.97 3.37 3.13 .6 
April labor mh 
.95 1.22 1.0 1.14 1.21 1 1.14 1.11 .6 
May labor mh .7 .7 .35 .35 .42 .35 .35 .35 
June labor mh .6 .6 
.3 .3 .36 .3 .3 .3 
July labor mh .36 .36 1.05 1.05 .91 1.05 1.05 .76 
September 
.16 labor mh .2 .1 .1 .13 
October 
labor mh .3 .74 .15 .37 .53 .15 .37 .44 
November 
labor mh .25 .12 .12 .06 .05 .12 .06 .04 
&Ton of anticipated hay yield 
^Bushel 
^Hundredweight 
^Man hour 
Table 39* (Continued) 
Rotations on Class III land Harvest Corn Harvest Meadow 
Mo COMM grain silage bale hay graze 
acre acre 10 bu^ ton ton tahy® 
Revenue Unit -.69 -4^14 -5 *3 0 
Class III land acre 1 1 
Class II land acre 
Class I land acre 
Pasture tahy& 
Meadow harvest ton 
Com harvest bub 10 5 
Com 
equivalent cwt° -5.60 
Corn silage cwt -20 
Hay equivalent cwt 
Cash account #0 
mh<^  2,34 
.069 2.014 
Labor total .6 .301 .29 
April labor mh .6 .91 
May labor mh .18 
June labor mh .15 
July labor mh .96 
September labormh 
.29 
October labor mh .08 .118 
November labor mh .06 .183 
-20 
.53 
2.40 
1.05 
1^3 
-1 
1 
Table 4-0. Rotations matrix for Farm 103 
Rotations on Class I land Rotatii ons on 1 Class II land 
C cs CCOMi CSOM- CSSOM^  CCOML CSOM CSSOMM h acre acre acre acre acre acre acre acre^  acre 
# Revenue Unlt-10.45 17.235 -7.8525 6.49 10.814 -7.8525 4.99 9.435 -.1.22 
Class III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy* 
Meadow 
harvest ton -.675 -.675 -.54 -.625 —. 625 
m
 
m
 
CO 1 
.2 .5  
Corn •u 
harvest bu^  • .47.0 -23.0 33.0 17.0 —13.6 — 27.25 -14.25 
-9.5 
Corn equiv­
alent cwt® 
-3.5 -3.5 -2.8 -3.72 -3.72 -2.48 
Cash 
account $10 
mh^  
1.0^ 5 .9765 .78525 .751 .7824 .78525 .751 .6565 .123 
Labor total 2.48 3.27 2.69 3.07 3.29 2.69 3.07 2.83 . 6 
April labor mh .83 1.08 .9 1.02 1.09 .9 1.02 1.01 .6 
May labor mh .49 .49 .24 .24 .29 .24 .24 .24 
June labor mh .45 .45 .22 .22 .27 .22 -22 .22 
July labor mh .2 .2 1.07 1.07 .9 1.07 1.07 .75 
September 
.16 labor mh .2 .1 .1 .13 
October 
labor mh .28 .73 .14 .36 .53 .14 .36 .44 
November 
labor mh .22 .12 .12 .06 .05 .12 .06 .04 
®Ton of anticipated hay yield 
^Bushel 
^Hundredweight 
^Man hour 
Table 4-0. (Continued) 
Rotations on Class III land Harvest Corn Harvest Meadow 
M3 COMM grain. silage bale hay graze 
acre acre 10 but ton ton tahy®-
$ Revenue Unit -.61 -4.13 -3.05 
Class III land acre 1 1 
Class II land acre 
Class I land acre 
Pasture tahy® -1 
Meadow harvest ton 1 1 
Com harvest bub 10 5 
Corn 
equivalent cwt® -5.60 
Corn silage cwt -20.0 
Hay equivalent cwt 
.061 
-20.0 
Cash account Ss 2.01] 1 .305 Labor total .6 2.22 .225 .29 2.86 
April labor mh .6 .84 
May labor mh .12 
June labor mh .11 1.22 
July labor mh 1.02 .87 
September 
labor mh 
.065 
.29 .77 
October labor mh .07 
November labor mh .06 .160 
Table 4-1. Rotations matrix for Farm 201 
Rotations on Class I land 
C CS CCOMi C8OM1 
acre acre acre acre 
Rotations on Class II land 
C88OM1 CCOMg CSOMg CSSOMM M, 
acre acre acre acre acre 
Class III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy* 
Meadow 
harvest ton 
-.675 -.675 -.54 -.55 -.55 -.733 -2.2 
Corn 
harvest bu -^ 9 -24. •33 -16.75 -13.4 -26 •13.5 -9 
Corn equiv­ c 
—2,68 alent cwt 
-3.35 -3.35 -2.68 —2.68 -1.79 
Cash 
account ®10 1.181 1.2795 I.OI65 1.06575 1.1282 I.OI65 1.06575 .948 .128 
Labor total mh^  3.6 3.96 2.9 3.15 3.4 2.9 3.15 2.94 .6 
April labor mh 1.18 1.56 1.12 1.29 1.44 1.12 1.29 1.3 .6 
May labor mh 
.7 .7 .35 .35 .42 .35 .35 .35 
June labor mh .6 .6 
.3 .3 .36 .3 .3 .3 
July labor mh .36 .36 .75 .84 .74' .75 .84- .62 
September 
labor mh .1 .05 .08 .05 .07 
October 
labor mh A .46 .2 .23 .29 .2 .23 .24 
November 
labor mh 
.26 .18 .18 .09 .07 .18 .0? .06 
*Ton of anticipated hay yield 
B^ushel 
°Hundredwe1ght 
M^an hour 
Table 41. (Continued) 
Rotations on Class III land Harvest Com Harvest Meadow 
Mo COMM silage bale hay graze 
tahy®" acre acre ton ton 
# Revenue Unit -1.28 -7.2375 -.85 -4.19 -6.03 
Class III land acre 1 1 
Class II land acre 
Class I land acre 
Pasture tahy® -1 
Meadow harvest ton -2.2 -1.1 1 1 
Corn harvest bu® -11 10 5 
Com 
-5*6 equivalent cwt® -2.01 
Com silage cwt -20 
Hay equivalent cwt -20 
Cash account #10 .128 .72375 .085 2.019 .603 
Labor total mh^ .6 2.25 .301 .29 2.4 
April labor mh .6 .98 
May labor mh .18 
June labor mh .15 1.05 
July labor mh .75 .72 
September 
labor mh .29 .63 
October labor mh .1 .118 
November labor mh .09 .183 
Table 42, Rotations matrix for Farm 202 
Rotations on Class I land Rotations on ' Class II land 
C 08 OOOMi C8OM1 OSSOM- CCOMg CSOMg CSSOMM Mo 
acre acre acre acre acre acre acre acre acre 
ê Revenue Unit-10.73 13.56 -8.8757 3.7875 7.833 -8.8575 2.2879 6.447 • -1.24 
Class III 
land acre 
Glass II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy& 
Meadow 
harvest ton -.675 -.675 -.54 -.55 -.55 -.733 -.2.2 
Corn 
harvest bu -49 24 
-33 16.75 .13.4 -26 -13.5 -9 
Corn equiv­
-2.68 •^ ,68 alent cwt® 
-3.35 -3.35 -2.68 -1.79 
Cash 
account #10 1.073 1.044 .88575 .87125 .9 .88575 .87125 .7553 .124 
Labor total mh^  3.16 3.94 2.97 3.37 3.64 2.97 3.37 3.13 .6 
April labor mh .95 1.22 1 1.14 1.21 1 1.14 1.11 .6 
May labor mh .7 .7 .35 .35 .42 .35 .35 .35 
June labor mh .6 .6 
.3 .3 .36 .3 .3 .3 
July labor mh .36 .36 1.05 1.05 .91 1.05 1.05 .76 
September 
.16 labor mh .2 .1 .1 .13 
October 
labor mh 
.3 .74 .15 .37 .53 .15 .37 .44 
November 
labor mh .25 .12 .12 .06 .02 .12 .06 .04 
*Ton of anticipated hay yield 
^Bushel 
^Hundredweight 
^Man hour 
Table 4-2. (Continued) 
Rotations on Class III land Harvest Corn Harvest Meadow 
Mo COMM grain silage bale hay graze 
acre acre 10 bu* ton ton tahy* 
$ Revenue Unit -1.24 -6.2 -.69 -4.14 
-5.3 
Class III land acre 1 1 
Class II land acre 
Class I land acre 
Pasture tahy -1 
Meadow harvest ton -2.2 —1.1 1 1 
Corn harvest bu* -11 10 5 
Corn 
equivalent cwt® -2.01 
—5* 6 
Corn silage cwt -20 
Hay equivalent cwt 
.124 .62 
—20 
Cash account #0 
mh^  
.069 2.014 
.53 
Labor total .6 2.34 .301 .29 2.40 
April labor mh .6 .91 
May labor mh .18 
June labor mh .15 1.05 
July labor mh .96 .72 
September 
labor mh .29 .63 
October labor mh .08 .118 
November labor mh .06 .183 
Table 4]. BO tablons matrix for Farms 203 and 204-
Rotations on Class I land Rotations on Class II land 
C CS CCOMi C8OM1 CSSOMi CCOMg CSOMp CSSOMM M2 
acre acre acre acre acre acre acre acre acre 
# Revenue Unit • -10.52 14.2 -7.8775 4.9825 8.809 -7.8775 3.4825 7.43 -1.22 
Class III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy& 
Meadow 
harvest ton 
-.675 -.675 -»5^  
-.55 -.55 -.733" -2.2 
Corn 
harvest bu^  -.4-9 -24 •33 16.75 .13.4 -26 13.5 -9 
Corn equiv­
-2.68 -2.68 -2.68 alent cwt® 
-3.35 -3.35 -1.79 
Cash 
account 1.052 .98 .78775 .75175 .783 .78775 .75175 .657 .123 
Labor total 2.48 3.27 2.69 3.07 3.29 2.69 3.07 2.83 .6 
April labor mh .83 1.08 .9 1.02 1.09 .9 1.02 1.01 .6 
May labor mh .49 .49 .24 .24 .29 .24 .24 .24 
June labor mh .45 .45 .22 .22 .27 .22 .22 .22 
July labor mh .2 .2 1.07 1.07 .9 1.07 1.07 .75 
September 
.16 labor mh .2 .1 .1 .13 
October 
labor mh .28 .73 .14 .36 .53 .14 .36 .44 
November -
labor mh .23 .12 .12 .06 .05 .12 .06 .04 
*Ton of anticipated hay yield 
^Bushel 
^Hundredweight 
d-Man hour 
Table ^3* (Continued) 
Rotations on Class III land Harvest Corn Harvest Meadow 
Mo COMM grain. silage bale hay graze 
acre acre 10 buD ton ton tahy® 
# Revenue Unit -1.23 -5.2725 - .61 -4.13 -3.05 
Class III land acre 1 1 
Class II land acre 
Class I land acre 
Pasture tahy& -1 
Meadow harvest ton -2.2 -1.1 1 1 
Corn harvest bu  ^ -11 10 5 
Corn 
equivalent cwt® -2.01 -5*6 
Corn silage cwt -20 
Hay equivalent cwt 
.061 
-20 
Cash account .123 .52725 2.013 .305 
Labor total mh^  • 6 2.22 .225 .29 2.86 
April labor mh .6  .84 
May labor mh .12 
June labor mh .11 1.22 
July labor mh 1.02 .87 
September 
labor 
.065 
.29 .77 
October labor mh .07 
November labor mh .06 .160 
Table 44. Rotations matrix for Farm 301 
Rotations on Class I land Rotations on Class II land 
C cs CCOMi C8OM1 CSSOMi CCOM2 CSOMg CSSOMM 
^2 
acre acre acre acre acre acre acre acre acre 
$ Revenue Unit-.11.28 13.47 -9.965 2.91 7.31 -9.965 2.41 7.232 -1. 
Class III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy* 
Meadow 
harvest ton -.625 -.625 
-.5 -.6 -.6 — • 8 -2.4 
Corn 
harvest bu^  -44 22 
-30.25 15.5 ' -12.4 -27.75 -14.5 -9,667 
Corn equiv­
alent cwt® -3.13 -3.13 -2.5 -2.53 -2.53 -1.69 
Cash 
account #10 1.128 1.253 .9965 1.059 1.1228 .9965 1.059 .9435 .128 
Labor total mh^  3.6 3.96 2.9 3.15 3.4 2.9 3.15 2 .94 .6 
April labor mh 1.18 1.56 1.12 1.29 1.44 1.12 1.29 1.3 .6 
May labor mh 
.7 .7 .35 .35 .42 .35 .35 .35 
June labor mh • 6 .6 .3 .3 .36 .3 .3 .3 
July labor mh • 36 .36 .75 .84 .74 .75 .84 .62 
September 
labor mh .1 .05 .08 .05 .07 
October 
labor mh .4 ,46 .2 .23 .29 .2 .23 .24 
November 
labor mh "26 .18 .18 .09 .07  .18 .09 .06 
^Ton of anticipated hay yield 
^Bushel 
®Hundredwe1ght 
^Man hour 
Table 44. (Continued) 
Rotations on Class III land Harvest Com Harvest Meadow 
Mo COM grain silage bale hay graze 
acre acre 10 but ton ton tahy& 
1)^ Revenue Unit -1.28 -7.1? -.85 -4.19 -6 .03  
Glass III land acre 1 1 
Class II land acre 
Class I land acre 
Pasture tahy& -1 
Meadow harvest ton -1.8 
- * 9 1 1 
Corn harvest but) -10.75 10 5 
Com 
equivalent cwt® -2 .38  -5*6 
Com silage cwt -20  
Hay equivalent cwt -20  
Cash account M 
mh^ 
.128  .717 .085 2.019 .603  
Labor account .6 2.25  .301 .29 2.40 
April labor mh .6 .98 
May labor mh .18 
June labor mh .15 1.05  
July labor mh .75 .72 
September 
labor mh .29 .63 
October labor mh .1 .118 
November labor mh .09 .183 
Table 45. Rotations matrix for Farm 302 
Rotations on Class I land Rotations on Class II land 
C CS CCOMi CSOMj l  CSSOMi CCOMg CSOM2 CSSOMM MZ 
acre acre acre acre acre acre acre acre acre 
# Revenue Unit -10.2 15.825 -8.6575 4.855 9.212 -8.6575 4.355 9.159 -1.24 
Class III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy® 
Meadow 
harvest ton <- .625 - .625 
-.5 -. 6 - .6  —. 8  — 2.4 
Com 
harvest bu^  —22 — 30.25 -15.5 -12.4 -27.75 -14.5 -9 .667 
Corn equiv­
alent cwt® 
-3.13 -3.13 -2 .5  -2 .53  "2.53 -1 .69  
Cash 
account #10 1.2 1.0175 .86575 .8645 .8946 .86575 .8645 .7508 .124 
Labor 
total mh*^  3.16 3.94 2.97 3.37 3.64 2.97 3.37 3.13 .6 
April labor mh .95  1.22 1.0 1.14 1.21 1.0 1.14 1.11 .6  
May labor mh 
.7 .7 .35 .35 .42 .35  .35 .35 
June labor mh .6  .6 .3 .3 .36 .3  .3  .3  
July labor mh .36  .36  1 .05  1 .05  .91 1.05  1 .05  .76  
September 
labor mh .2  .1  .16 .1 .13  
October 
labor mh .3 .74 .15 .37 .53 .15  .37 .44 
November 
labor mh .25 .12 .12 .06  .05 .12 .06  .04 
®Ton of anticipated hay yield 
^Bushel 
^Hundredweight 
^Man hour 
Table (Continued) 
Rotations on Class III land Harvest Corn Harvest Meadow 
Mo COMM grain. silage bale hay graze 
acre acre 10 buO ton ton tahy®-
$ Revenue Unit -1.24 -6.1325 - .69 -4.14 
-5.3 
Class III land acre 1 1 
Class II land acre 
Class I land acre 
Pasture tahy& -1 
Meadow harvest ton -1.8 - .9 1 1 
Corn harvest but) -10.75 10 5 
Com 
equivalent cwt® -2.38 -5*6 
Corn silage cwt -20 
Hay 
equivalent cwt 1 N> 0
 
Cash account £8 .124 .61325 .069 2.014 .53 Labor total .6  2.34 .301 .29 2.4 
April labor mh .6  .91 
May labor mh .18 
June labor mh .15 1.05 
July labor mh .96 .72 
September 
labor mh .29 .63 
October labor mh .08 .118 
November labor mh .06 .183 
Table 46. Rotations matrix for Farm 303 
Rotations on Class I land Rotations on Class II land 
C CS CCOMi CSOM- CSSOM CCOMp CSOM CSSOMM Mg 
acre acre acre acre acre^ acre^ acre^ acre acre 
$ Revenue Unit -9.99 16.469 -7.6775 6.05 10.187 -7.6775 5.55 10.142 -1.23 
Class III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy^ 
Meadow 
harvest ton -.625 - .625 
-.5 - .6  -.6 —. 8 — 2.4 
Com 
harvest bu° -# 22 30.25 15.5 • -12.4 -27.75 -14.5 -9 .667 
Com equiv­
alent cwt® 
-3.13 -3.13 -2 .5  -2.53 -2.53 —1 » 69  
Cash 
account 
£3 .999 .9535 .76775 .745 .7776 .76775 .745 .6525 
.123 
Labor total 2.48 3.27 2.69  3.07 3.29 2.69  3 .07  2.83 .6  
April labor mh .83 1.08 .9  1.02 1.09 .9 1.02  1 .01  .6  
May labor mh .49 .49 .24 .24 .29 .24 .24 .24 
June labor rah .45 .45 .22 .22 .27 .22 .22 .22 
July labor mh .2  .2  1.07 1.07 .9 1.07 1.07 .75 
September 
.16 labor mh .2  .1  .1  .13 
October 
labor mh .28  
.73 .14 .36 .53 .14 .36 .44 
November 
labor mh .23 .12 .12  .06  .02 .12  .06  .04 
*Ton of anticipated hay yield 
^Bushel 
^Hundredweight 
^Man hour 
Table 46. (Continued) 
Rotations on Class III land Harvest Com Harvest Meadow 
Mo COMM grain. silage bale hay graze 
acre acre 10 buO ton ton tahy& 
$ Revenue Unit -1.23 -5.205 -.61 -4.13 -3.05 
Class III land acre 1 1 
Class II land acre 
Class I land acre 
Pasture tahy* -1 
Meadow harvest ton -1.8 
-.9 1 1 
Corn harvest buD -10.75 10 5 
Corn 
equivalent cwt® -2.38 —5.6 
Com silage cwt -20 
Hay 
equivalent cwt 
.061 
-20 
Cash account |1Q 
mh^  
.123 .5205 2.013 .305 
Labor total .6 2.22 .225 .29 2.86 
April labor mh .6 .84-
May labor mh .12 
June labor mh .11 1.22 
July labor mh 1.02 .87 
September 
labor mh 
.065 
.29 .77 
October labor mh .07 
November labor mh .06 .160 
Table 4?» Rotations matrix for Farm 4ol 
Rotations on Class I land Rotations on Class II land 
C cs CCOMi C8OM1 CSSOMj CCOM2 CSOMp CSSOMM M2 
acre acre acre acre acre acre acre acre acre 
$ Revenue Unit -13.43 14.395 -10.72 3.6925 8.499 -10.72 1.6925 6.42 . -1.28 
Class III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy® L 
Meadow 
harvest ton -. 6 -.6 -.48 
-.55 -.55 -.733 -2.2  
Com 
harvest bu^  -•56 -27.5 -35.75 -18.25 -14.6 -30.75-15.75 -10.5 
Com equiv­
alent cwt® 
-3.72 -3.72 -2.98 -3.28 -3.28 —2 * 18 
Cash 
account 1.343 1.3605 1.072 I .O8I25 1.1402 1.072 I.O8I25 .958 .128 
Labor total mh^  3.6 3.96 2.9 3.15 3.4 2.9 3.15 2.94 .6 
April labor mh 1.18 1.56 1.12 1.29 1.44 1.12 1.29 1.3 .6 
May labor mh 
.7 .7 .35 .35 .42 .35 .35 .35 
June labor mh .6 .6  .3 .3 .36 .3 .3  .3  
July labor mh .36 .36 .75 .84 .74 .75 .84 .62 
September 
labor mh .1 .05 .08 .05 .07 
October 
labor mh .4 .46 .2  .23 .29 .2  .23 .24 
November 
labor mh "26 .18 .18 .09 .07 .18 .0? .06 
*Ton of anticipated hay yield 
bBushel 
^Hundredweight 
^Man hour 
Table ^7, (Continued) 
$ Revenue Unit 
Rotations on Class III land 
M3 COMM 
acre acre 
Harvest 
grain, 
10 buG 
-.85 
Corn 
silage 
ton 
-4.19 
Harvest 
bale hay-
ton 
-6 .03  
Meadow 
graze 
tahya 
Class III land 
Class II land 
Class I land 
Pasture 
Meadow harvest 
Corn harvest 
Com 
equivalent 
Com silage 
Hay 
equivalent 
Cash account 
Labor total 
April labor 
May labor 
June labor 
July labor 
September 
labor 
October labor 
November labor 
acre 
acre 
acre 
tahy 
ton 
bu* 
cwt® 
cwt 
cwt 
mh 
mh 
mh 
mh 
mh 
mh 
mh 
• 6 
.6  
2.25  
.98 
.18 
.15 
.75 
. 1  
.09 
10 
-5*6 
5 
-20  
.085 
.301 
2.019 
.29 
.118 
.183 
.29 
.20 
.603  
2.4 
1.05 
.72 
.63 
- 1  
1 
Table 48. Rotations matrix for Farm 402 
Rotations on Class I land Rotations on Class II land 
C cs CCOMi CSOM- C88OM1 CCOMg CSOM2 CSSOMM M2 
acre acre acre acre acre acre acre acre acre 
& Revenue Unit -.12,35 16.75 -9.4125 5.6375 10.4 -9.4125 3.6375 8.347 -1.24 
Class III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy® L 
Meadow 
harvest ton -.6 -.6 -.48 
-.55 -.55 -.733 -2.2 
Com 
harvest bu^ -56 27.5 -35.75 -.18.25 -14.6 -•30.75 " •15.75 -10.5 
Com equiv­
cwt® alent 
-3.72 -3.72 -2.98 -3.28 -3 .28  -2.18 
Cash 
account 1.235 1.125 .94125 .88625 .912  .94125 .88625 .7653 .124 
Labor total 3 *16 3.94 2.97 3.37 3.64 2.97 3.37 3.13 . 6 
April labor mh .95 1.22 1.0 1.14 1.21 1.0 1.14 1.11 .6 
May labor mh 
.7 .7 .35 .35 .42 .35 .35 .35 
June labor mh .6 .6 .3 .3 .36 .3 .3 .3 
July labor mh .36 .36 1.05 1.05 .91 1.05 1.05 .76 
September 
labor mh .2 .1 .16 .1 .13 
October 
labor mh .3 .74 .15 .37 .53 .15 .37 .44 
November 
labor mh .25 .12 .12 .06 .05  .12 .06  .04 
*Ton of anticipated hay yield 
^Bushel 
^Hundredweight 
^Man hour 
Table' 48. (Continued ) 
Rotations on Class III land Harvest Corn Harvest Meadow 
Mo 
acre 
COMM grain. silage bale hay graze 
acre 10 buG ton ton tahy* 
$ Revenue Unit -.69 -4.14 -5.3 
Class III land acre 1 1 
Class II land acre 
Class I land acre 
Pasture tahy* -1 
Meadow harvest ton 1 1 
Corn harvest but) 10 5 
Corn 
equivalent cwt® -5.6 
Corn silage cwt —20 
Hay 
equivalent cwt -20 
Cash account .069  2.014 
.53 
Labor total .6 2.34 .301  .29 2.4 
April labor mh .6  .91 
May labor .18 
June labor mh 1*05 
July labor mh .96 .72 
September 
labor mh .29 .63  
October 
labor mh .08 .118 
November labor mh .06 .183 
Table 49. Rotations matrix for Farm 4-03 
Rotations on Class I land Rotatli ons on Class II land 
C cs CCOMi C8OM1 CSSOMj CCOMg CSOMg CSSOMM M2 
acre acre acre acre acre acre acre acre acre 
# Revenue Unit -12.14 17.39 -8.4325 6.8325 11.375 -8.4325 4.8325 9.33 . -1.23 
Class III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy® 
Meadow 
harvest ton -.6 -.6 -.48 
-.55 -.55 -.733 -2.2 
Com 
harvest bub _ .56 -27.5 -35.75 -18.25 -•14.6 -30.75 -15.75 -10.5 
Corn equiv­
alent cwt® -3.72 -3.72 -2.98 -3.28 -3.28 -2.18 
Cash 
account 1,214 I.06I .84325 .76675 .795 .84325 .76675 .667 .123 
Labor total mh^ 2.48 3.27 2.69 3.07 3.20 2.69 3.07 2.83 .6 
April labor mh .83 1.08 .9 1.02 1.09 .9 1.02 1.01 .6 
May labor mh .49 .49 .24 .24 .29 .24 .24 .24 
June labor mh .45 .22 .22 .27 .22 .22 .22 
July labor mh .2 .2 1.07 1.07 .9 1.07 1.07 .75 
September 
.16 labor mh .2 .1 .1 .13 
October 
labor mh .28 .73 .14 .36 .53 .14 .36 .44 
November 
labor mh .22 .12 .12 .06 .02 .12 .06 .04 
®Ton of anticipated hay yield 
t>Bushel 
^Hundredweight 
^Man hour 
Table 4?. (Continued) 
Rotations on Class III land Harvest Com Harvest Meadow 
Mo COMM grain. silage bale hay graze 
acre acre 10 bu° ton ton tahy®-
$ Revenue Unit -.61 -4.13 -3.05 
Class III land acre 1 1 
Class II land acre 
Class I land acre 
Pasture tahy& -1 
Meadow harvest ton 1 1 
Corn harvest bub 10 5 
Com 
equivalent cwt° 5.6 
Corn silage cwt -20 
Hay 
equivalent cwt 
.061 
-20 
Cash account W 2.013 .305 
Labor total mh^  .6 2,22 .225 .29 2.86 April labor mh . 6 .8# 
May labor mh .12 
June labor mh .11 1.22 
July labor mh 1.02 
.87 
September 
labor mh \ .29 .77 
October labor mh .07 .065 
November labor rah .06 .160 
Table 50. Rotations matrix for garm 501 
Rotations on Class I land Rotations on 1 Class II land 
C CS CCOMi CSOM- CSSOM. 
acre 
CCOMp CSOMp CSSOMM M2 
acre acre acre acre acre^ acre acre acre 
& Revenue Unit -9.95 17.135 -9 .4575  4 .585  9.427 -9.4575 2.585 7 .348  .  -1.28 
Class III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy& 
Meadow 
-.48 harvest ton -.6 -.6 
-.55 -.55 -.733 ' -2.2 
Com 
harvest bub _ 48 23.5 -35 18 .25  -14.6 -29.75 -15.5 -10.333 
Com equiv­
alent cwt° -3.2 -3.2 -2.56 —2.61 —2.61 -1.74 
Cash 
account #1§ . 995  1.1865 . 94575  1.0415 1.1088 .94575 1.0415 . 9319  
2.94 
.12 8 
Labor total mh^ 3 .6  3 .96  2 .9  3.15 3 .4  2 .9  3 .15  .6 
April labor mh 1.18 1.56 1.12 1.29 1.44 1.12 1.29 1.3 .6 
May labor mh .7 .7 . 35  .35  .44 . 35  .35 .35 
June labor mh .6 • 6 .3 .3 . 36  .3 .3 .3 
July labor mh . 36  .36  .75 .84 .74 . 75  .84 .62 
September 
labor mh .1 .05 .08 . 05  .07 
October 
labor mh .46 .2 .23 .29 .2 .23 .24 
November mh . 36  .18 .18 .09 .07 . 18  .09 .06 
labor 
*Ton of anticipated hay yield 
^Bushel 
^Hundredweight 
^Man hour 
Table 50. (Continued) 
Rotations on Class III land Harvest Com Harvest Meadow 
Mo COMM grain. silage bale hay graze 
acre acre 10 bu® ton ton tahy& 
$ Revenue Unit —1.28 -6.995 -.85 -449 -6.03 
Class III land acre 1 1 
Class II land acre 
Class I land acre 
Pasture tahy& -1 
Meadow harvest ton -1.2 -.6 1 1 
Com harvest bub -8.5 10 5 
Corn 
equivalent cwt® -1.71 -5*6 
Com silage cwt -20 
Hay-
equivalent cwt 
.6995 
-20 
Cash account $10 
mh^ 
.120 .085 2.019 .603 
Labor total .6 2.25 .301 .29 2.4 ' 
April labor mh .6 .98 
May labor mh .18 
June labor mh .15 1.05 
July labor mh .75 .72 
September 
.63 labor mh .29 
October labor mh .1 .118 
November labor mh .09 .183 
Table 51. Rotations matrix for Farm 502 
Rotations on Class I land Rotations on Class II land 
C cs CCOMi C8OM1 CSSOM^ CCOMp CSOMp CSSOMM M2 
acre acre acre acre acre acre acre acre acre 
# Revenue Unit -8 .87  19.49 -8 .15  6 .53  11 .329  -8 .15  4.53 9 .279  -1.24 
Glass III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy® 1 
Meadow 
harvest ton - .6  - .6  -.48 
- .55  -.55 - .733  -2 .2  
Com 
harvest bu^ -48 -23 .5  -35 -18.25 -14 .6  -29 .75  -15.5 -10.333 
Corn equiv­
alent cwt® -3.2 -3.2 —2.56 -2 .61  -2 .61  -1.74 
Cash 
account #19 .887  .951 . 815  .84? .8806 .815 .84? . 7392  .124 
Labor total mh^ 3.16  3 .94  2 .97  3.37 3 .64  2.97 3.37 3.13 .6  
April labor rah .95 1.22 1 1.14 1.21 1 1.14 1.11 .6  
May labor mh .7 .7 .35 . 35  .42 .35 .35 .35 
June labor mh •  6  .6  .3 .3 . 36  .3 .3 .3  
July labor mh .36  .36 1,05  1 .05  . 91  1.05  1 .05  .76  
September 
.16  labor mh .2  .1 .1 .13  
October 
labor mh .3 .74 .15 .37 .53 .15 .37 .44 
November 
labor mh .25 .12 .12 .06  .05 .12 .06  .04 
®Ton of anticipated hay yield 
^Bushel 
^Hundredweight 
^Man hour 
Table ^1. (Continued) 
Rotations on Class III land Harvest Corn Harvest Meadow 
M3 COMM grain, silage bale hay graze 
acre acre 10 bu ton ton tahy& 
$ Revenue Unit -1.24 -5.9575 -.69 -4.14 -5.3 
Class III land acre 
Class II land acre 
Class I land acre 
Pasture tahy 
Meadow harvest ton 
Com harvest bu" 
Com 
equivalent cwt® 
Com silage cwt 
Hay 
equivalent cwt 
Cash account $10 
Labor total mh^  
April labor mh 
May labor mh 
June labor mh 
July labor mh 
September 
labor mh 
October labor mh 
November labor mh 
a 
— 1  *  2  
.124 
. 6  
.6  
- . 6  
-8.5 
-1.71 
.59575 
2.34 
.91 
.18 
.08 
.06 
10 
—5.6 
5 
-20 
.069 
.301 
2.014 
.29 
.118 
.183 
29 
.20 
2:f 
1.05 
.72  
.63  
-1 
1 
Table 52. Rotations matrix for Farm 503 
Rotations on Class I land Rotations on Class II land 
C 08 OCOMi CSOM- 0880ML OOOMg OSOMg OSSOMM Mg 
acre acre acre acre acre acre acre acre acre 
# Revenue Unit -8 .66 20.13 -7.17 7.725 12.304 -7.17 5.725 10.259 • -1.23 
Class III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy®" 
Meadow 
harvest ton -.6 -.6 -.48 
-.55 -.55 -.733 • -2.2 
Com 
harvest bu -4-8 
-23.5 -35 .18.25 -14.6 29.75 -15.5 -10.333 
Com equiv­
cwt® alent -3.2 -3.2 -2 .56  -2.61 —2.61  -1.74 
Cash 
account .866 .887 .717 .7275 .7636 .717 .7275 .6408 J.23 
Labor total .4-8 3.27 2.69  3.07 3.29 2.69  3.07 2.83 . 6 
April labor mh .83 1.08 .9 1.02 1.09  .9 1.02 1.01 .6 
May labor mh A9 A9 .24 .24 .29 .24 .24 .24 
June labor mh .45 .45 .22 .22 .27  .22 .22 .22 
July labor mh .2 .2  1.07 1.07 .9 1.07 1.07 .75 
September 
.16 labor mh .2 .1 .1  .13 
October 
labor mh .28 .73 .14 .36 .53 .14 .36 .44 
November 
labor mh .22 .12 .12 .06  .05 .12 .06  .04 
®Ton of anticipated hay yield 
^Bushel 
^Hundredweight 
^Man hour 
Table 52. (Continued) 
Rotations on Class III land Harvest Corn Harvest Meadow 
Mo COMM grain silage bale hay graze 
acre acre 10 bub ton ton tahy®-
$ Revenue Unit -1 .23  -5.03 - .61  -4.13 -3.05 
Class III land acre 1 1  
Class II land acre 
Class I land acre 
Pasture tahy® -1  
Meadow harvest ton —1.2 -  * 6  1  1  
Com harvest but) -8 .5  10 5 
Com 
equivalent cwt® —1.71 -5»6 
Corn silage cwt -20 
Hay 
equivalent cwt 
.061  
-20 
Cash account #10 
mh^ 
.123  .503 2.013 .305 
Labor total .6  2 .22  .225 .29 2.86  
April labor mh .6  .84-
May labor mh .12 
June labor mh .11 1.22 
July labor mh 1.02 .87 
September 
labor mh .29 
.77 
October labor mh .07 .065  
November labor mh .06  .160 
Table 53. Rotations matrix for Farm 60l 
Rotations on Class I land Rotations on Class II land 
C cs CCOMi CSOMj C88OM1 CCOMg CSOMo CSSOMM Mg 
acre acre acre acre acre acre acre acre acre 
# Revenue Unit - 11.76 13.23 -10.1025 2.8925 7.298 -10.1025 .8925 5.22 -1.28 
Class III 
land acre 
Glass II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy' a 
Meadow 
harvest ton .625 -.625 
-.5 -.575 -.575 -.767 -2.3 
Com Vi 
harvest bu -, 50 -24.5 -32.75 -16.75 -13.4 -29.75 -14 -9.333 
Com equiv­
alent cwt® -2.75 -2.75 -2.2 -2.46 -2.46 -1.64 
Cash 
account 1.176 1.277 1.01025 1.06075 1.1242 : 1.010251.06075 .9447 .128 
Labor total 3.6 3.96 2.9 3.15 3.4 2.9 3.15 2.94 .6 
April labor mh 1.18 1.56 1.12 1.29 1.44 1.12 1.29 1.3 .6 
May labor mh .7 .7 .35 .35 .42 .35 .35 .35 
June labor mh .6 .6 .3 .3 .36 .3 .3 .3 
July labor mh .36 .36 .75 .84 .74 .75 .84 .62 
September 
labor mh .1 .05 .08 .05 .07 
October 
labor mh .4 .46 .2 .23 .29 .2 .23 .24 
November 
labor mh .26 .18 .18 .09 .07 .18 , .0? , .06 
^Ton of anticipated hay yield 
^Bushel 
^Hundredweight 
^Man hour 
Table 53* (Continued) 
Rotations on Class III land Harvest Corn Harvest Meadow 
Mo COMM grain. silage bale hay graze 
acre acre 10 bu* ton ton tahy^  
$ Revenue Unit -1.28 -7.1875 -.85 -4.19 -6.03 
Class III land acre 1 1 
Class II land acre 
Class I land acre 
Pasture tahy* -1 
Meadow harvest ton -1.6 -.8 1 1 
Com harvest bu^  -10.25 10 5 
Corn 
equivalent cwt® —1.86 -5.6 
Com silage cwt —20 
Hay-
equivalent cwt —20 
Cash account #10 .128 . 71875  .085 2 .019  .603 
Labor total mh*^  .6 2.25 .301 . 29  2 .4  
April labor mh .6 . 98  
May labor mh .18 
June labor mh .15 1.05 
July labor mh 
. 75  .72  
September 
labor mh . 29  .63 
October labor rah .1 .118 
November labor mh . 09  .183 
Table 54. Rotations matrix for Farm 602 
Rotations on Class I land Rotations on Class II land 
C 08  CCOMi CSOMi C88OM1 GCOM2 CSOMg CSSOMM 
acre acre acre acre acre acre acre acre acre 
# Revenue Unit -10 .68  15 .989  -8.795 4.8375 9.2 -8.795 2.8375 7 .147  -1.24 
Glass III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy® 1 
Meadow 
harvest ton -.625 - .625  
-.5 - .575  -.575 ;  - .767 -2.3 
Corn 
but» -harvest •50 -24.5 -•32.75 -16.75 -13.4 -29 .75  • -14 , -9.333 
Corn equiv­
cwt® alent 
-2.75 -2 .75  -2 .2  -2 .46  -2 .46  -1.64 
Cash 
account $10  
mh^  
1 .068  1.0415 .8795 .86625 .896 . 8795  .86625 .752 .124 
Labor total 3.16 3.94 2 .97  3.37 3.64 2.97 3 .37  3 .13  .  6 
April labor mh . 95  1.22 1.0 1.14 1.21 1 1.14 1.11 .6  
May labor mh 
.7 .7 .35 .35 .42 . 35  .35 .35 
June labor mh .6 .6  .3 .3 . 36  .3 .3  .3 
July labor mh . 36  .36  1.05 1.05 .91 1.05 1.05 . 76  
September 
labor mh .2 .1 .16 .1 .13 
October 
labor mh .3 . 74  .15 .37 .53 .15 . 37  .44 
November 
labor mh .22 .12 .12 .06 .Of .12 .  06 .04 
T^on of anticipated hay yield 
B^ushel 
^Hundredweight 
^Man hour 
Table 5^» (Continued) 
Rotations on Class III land Harvest Com Harvest Meadow 
Mo COMM grain silage bale hay graze 
acre acre 10 buD ton ton tahy& 
# Revenue Unit -1.24 -6.15 - .69 4.14 
-5.3 
Class III land acre 1 1 
Class II land acre 
Class I land acre 
Pasture tahy& -1 
Meadow harvest ton -1.6 - .8 1 1 
Com harvest bu^  -10.25 10 5 
Com 
equivalent cwt® -1.86 -5.6 
Com silage CVTt -20 
Hay-
equivalent cwt 
.615 .069 
-20 
Cash account #10 
mh^  
.124 2.014 
.53 
Labor total .6  2.34 .301 .29 2.4 
April labor mh .6  .91 
May labor mh .18 1.05 
June labor mh .15 .72 
July labor mh .96 .63 
September 
labor mh .29 .63 
October labor mh .08 .118 
November labor mh .06 .183 
Table 55. Rotations matrix for Farm 603 
Rotations on Class I land Rotations on Class II land 
C cs CCOMi CSOMi CSSOMi CCOM2 CSOMg CSSOMM Mg 
acre acre acre acre acre acre acre acre acre 
 ^Revenue Unit -10.4? 16.225 -7.815 6.0325 10.175 -7.815 4.0325 8.13 -1.2) 
Class III 
land acre 
Glass II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy® I 
Meadow 
harvest ton -.625 -.625 
-.5 - .575  -.575 -.767' -2 .3  
Com 
harvest bu^  -50 -24.5 -32.75 -16.75 -13.4 -29.75 -.14 -9.333 
Corn 
equiv­
alent cwt® 
-2.75 -2.75 -2.2 -2.46 -2.46 -1.64 
Cash 
account |10 
mh^  
1.04? .9775 .7815 . 74675  .779 . 7815  .74675 .6537 .123 
Labor total 2 .48  3.27 2.69 3.07 3.29 2.69 3.07 2 .83  .6 
April labor mh .83 1.08 .9 1.02 1.09 .9  1.02 1.01 .6 
May labor mh .49 .49 .24 .24 . 29  .24 .24 .24 
June labor mh .45 .45 .22 .22 .27 .22 .22 ,22 
July labor mh .2  .2 1.07 1.07 .9 1.07 1.07 .75 
September 
. 16  labor mh .2  .1 .1 .13 
October 
labor mh .28 .73 .14 .36 . 53  .14 .36 .44 
November 
labor mh 
.22 .12 .12 .06 .05 .12 .06 .04 
®'Ton of entlcipated hay yield 
^Bushel 
^Hundredweight 
&Man hour 
Table 55» (Continued) 
Rotations on Class III land Harvest Corn Harvest Meadow 
Mo COMM grain. silage bale hay graze 
acre acre 10 but ton ton tahy& 
# Revenue Unit -1.23 -5.2225 - .61 -4.13 -3.05 
Class III land acre 1 1 
Class II land acre 
Class I land acre 
Pasture tahy®- -1 
Meadow harvest ton -1.6 — • 8 1 1 
Corn harvest but) -10.25 10 5 
Com 
equivalent cwt® -1.86 -5.6 
Corn silage cwt -20 
Hay-
equivalent cwt —20 
Cash account #19 
mh^  
.123 .52225 .061 2.013 .305 
Labor total .6  2.22 .225 .29 2.86 
April labor mh .6  .84 
May labor mh .12 1.22 
June labor mh .11 .87 
July labor mh 1.02 .29 .77 
September 
.065 labor mh .07 
October labor mh .06 .160 
November labor mh 
Table 96. Rotations matrix for Farm 701 
Rotations on Class I land 
C CS CCOMi CSOMi 
acre acre acre acre 
# Revenue Unit -15.09 9.565 -11.29 1.5375 
Rotations on Class II land 
CSSOMi CCOM2 CSOM2 CSSOMM M2 
acre acre acre acre acre 
5.728 -11.29 -1.9625 1.65 -1.28 
Class III 
land 
Class II 
land 
Class I 
land 
Pasture 
Meadow 
harvest 
Com 
harvest 
Corn equiv­
alent 
Cash 
account 
Labor total mh 
April labor mh 
May labor mh 
June labor 
July labor 
September 
labor 
October 
labor 
November 
labor 
acre 
acre 
acre 1 
tahy®-
ton 
bu^ -70 
-33 
cwt' 
$10 
mVid 
mh 
mh 
mh 
mh 
mh 
1.509 
3.6 
1.18 
.36 
.4 
1.4435 
3.96 
1.56 
.36 
.1  
.46 
.18 
-.6 
-37.5 
-3.42 
1.129 
2 .9  
1.12 
.35 
.3 
.75 
. 2  
.18  
- .  6  
—18.3 
-3.42 
1.09625 
3.15 
1.29 
.35 
.3 
.84 
.05 
.23 
.0? 
-.48 - .425 - .425 
.14.8 -26.75 -13.5 
—2.74 —2.61 —2.61 
- .567 -1.7 
-9 
-1.74 
u> 
LU 03 
1.1526 1.129 1.09625 .9684 
3.4 
1.44 
.42 
.08 
.29 
•0? 
2.9 
1.12 
.35 
.3 
.75 
. 2  
.18 
3.15 
1.29 
.35 
.3 
.84 
.05 
.23 
2 ,94 
1.3 
.35 
'.62 
.07 
.24 
.06 
.128 
.6  
. 6  
®Ton of anticipated hay yield 
B^ushel 
H^undredweight 
M^an hour 
Table 56. (Continued) 
$ Revenue Unit 
Rotations 
M3 
acre 
on Class III land 
COMM 
acre 
Harvest 
grain, 
10 bu° 
-.85 
Corn 
silage 
ton 
-4.19 
Harvest 
bale hay 
ton 
-6 .03  
Class III land acre 1 1  
Class II land acre 
Class I land acre 
Pasture tahy* 
Meadow harvest ton 1 
Com harvest bu° 10 5 
Com 
equivalent cwt° -5.6 
Com silage cwt -20  
Hay 
equivalent cwt -20  
Cash account W .085 2.019 .603  
Labor total mh"^  .6  2 ,25  .301 .29 2.4 
April labor mh .6  .98 
May labor mh .18  
June labor mh .15 1.05 
July labor mh .75 .72  
September 
.63 labor mh .29 
October labor mh .1  .118 
November labor mh .09  .183 
Meadow 
graze 
tahy& 
-1  
1 
Table 57> Rotations matrix for Farm 702 
Rotations on Class I land Rotations on Class II land 
C C8 CCOMi CSOMi CSSOMi CCOM2 CSOM2 CSSOMM 
acre acre acre acre acre acre acre acre acre 
$ Revenue Unit -14.01 11.92 -9.9825 3.4825 7.63 -9.9825 -.0175 3.577 —1.24 
Class III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy* 
Meadow 
harvest ton -.6 -.6 -.48 -.425 -.425 
-.567 -1 .7 
Corn 
harvest bu^  -'70 -33 37.50 -18.5 —14.8 -26.75 -13.5 -9 
Corn equiv­
alent cwt® -3.42 -3.42 -2.74 —2 » 61 -2.61 -1.74 
Cash 
account $10 
mh^  
1.401 1.208 .99825 .90175 1 .9244 .9982= ; .90175 .7757 .124 
Labor total 3.16 3.94 2.97 3.37 3.64 2.97 3.37 3.13 .6 
April labor mh .95 1.22 1 1.14 1.21 1 1.14 1.11 .6 
May labor mh .7 .7 .35 .35 .42 .35 .35 .35 
June labor mh .o .6 .3 .3 .36 .3 .3 .3 
July labor mh .36 .36 1.05 1.05 .91 1.05 1.05 .76 
September 
.16 labor mh .2 .1 .1 .13 
October 
labor mh .3 .74 .15 .37 .53 .15 .37 .44 
November 
labor mh .23 .12 .12 .06 .05 .12 .06 .04 
*Ton of anticipated hay yield 
^Bushel 
OHundredwelght 
^Man hour 
Table 57• (Continued) 
Rotations on Class III land Harvest Com Harvest Meadow 
M3 COM grain silage bale hay graze 
acre acre 10 bu" ton ton tahy& 
$ Revenue Unit - .69  -4.14 -5*3 
Class III land acre 
Class II land acre 
Class I land acre 
Pasture tahy 
Meadow harvest ton 
Com harvest bu^  
Com 
equivalent cwt° 
Com silage cwt 
Hay 
equivalent cwt 
Cash account $10 
Labor total mh^  
April labor mh 
May labor mh 
June labor mh 
July labor mh 
September 
labor mh 
October labor mh 
November labor mh 
a 
. 6  .91 
.18 
.08 
.06  
10 
-5*6 
.069  
.301 
.118 
.183 
—20 
2.014 
.29 
.29 
—20 
2 •J' 
1.05 
.72 
.63 
• 1 
1 
Table 58. Rotations matrix for Farm 703 
Rotations on Clas s Ï land Rotations on Clas IS II land 
C CS CCOMi CSOM^  C88OM1 CCOM2 CSOMg CSSOMM M2 
acre acre acre acre acre acre acre acre acre 
$ Revenue Unit -13.8 12.56 -9.0025 4.6775 8.605 -9.0025 1.1775 4.56 -1.23 
Class III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy8 
Meadow 
harvest ton - . 6  - * 6 -.48 - . 4 2 5  -.425 - . 5 6 7  - 1 . 7  
Com 
harvest bu^  -•70 . -33 -37.5 18.5 -14.8 -26.75 -13.5 •9 
Com equiv­
cwt® alent -3.42 -3.42 - 2.74 —2.61 —2.61 " •1.74 
Cash 
account 1.38 1.144 . 9 0 0 2 5  .78225 .8074 .90025 .78225 .6773. 1 2 3  
Labor total 2.48 3.27 2 . 6 9  3.07 3.29 2 . 6 9  3.07 2 . 8 3  . 6  
April labor mh .83 1.08 .9 1.02 1 . 0 9  . 9  1 . 0 2  1.01 .6 
May labor mh .49 .49 .24 .24 . 2 9  .24 .24 .24 
June labor mh .45 .45 .22 .22 . 2 7  .22 .22 .22 
July labor mh . 2  . 2  1 . 0 7  1.07 .9 1.07 1.07 .75 
September 
.16 labor mh . 2  . 1  . 1  
.13 
October 
labor mh .28 
.73 .14 .36 .53 . 1 4  . 3 6  .44 
November 
labor mh .2? .12 .12 . 0 6  .02 . 1 2  . 0 6  .04 
®Ton of anticipated hay yield 
^Bushel 
^Hundredweight 
^Man hour 
Table 58. (ContInued) 
Rotations on Class III land Harvest Com Harvest Meadow 
COMM grain. silage bale hay graze 
acre acre 10 buG ton ton tahy* 
$ Revenue Unit -.61 -4.13 -3.05 
Class III land acre 1 1 
Class II land acre 
Class X land acre 
Pasture tahy& -1 
Meadow harvest ton 1 1 
Corn harvest bub 10 5 
Com 
equivalent cwt® , -5.6 
Corn silage owt -20 
Hay-
equivalent owt 
.061 
—20 
Cash account $10 2.013 .305 
Labor total mh^  .225 .29 2.86 
April labor mh .6  .84 
May labor mh .12 1.22 
June labor mh .11 .87 
July labor mh 1.02 .29 .77 
September labor mh .07 .065  
October labor mh .06  .160 
November labor mh 
Table 59» Rotations matrix for Farm 801 
Rotations on Class I land Rotations on 1 Class II land 
C CS CCOMi C8OM1 CSSOMj CCOM2 CSOMg C880MM M2 
acre acre acre acre acre acre acre acre acre 
# Revenue Unit -11.98 16 .12  -10.2 4.33 9 .27  -10.2 3 .35  8 .525  .  -1 .28  
Class III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1  1 
Pasture tahy® 
Meadow 
harvest ton - .6  - .6  - .48  
-.575 -.575 - .767 • -2 .3  
Corn 
harvest bu^  -66  -32.5 —41.5  — 21 16.8 -38  -19 .25  -12.833 
Corn equiv­
-2.68 alent cwt° 
-3.35 -3 .35  -3 .28  -3 .28  -2.18 
Cash 
account $10 1.198 1.288 1.02 1.065 1 .1276 1 .02  1.065 .9475 .128 
Labor total mh^  3 .6  3 .96  2.9 3 .15  3.4 2 .9  3 .15  2 . 94  .6  
April labor mh 1.18 1.56  1,12 1.29  1.44 1 .12  1.29  1.3 .6  
May labor mh 
.7 .7 .35 .35 .42 .35 .35 . 35  
June labor mh .6  « 6  .3 .3 «36 .3 .3 .3 
July labor mh . 36  .36  .75 .84 . 74  .75 . 84  .62  
September 
labor mh .1  . 05  .08 .05 .07 
October 
labor mh .4 .46 .2 . 23  .29  .2  . 23  .24 
November 
labor mh .36 .18 .18 
.0? . 07  .18  .0? .06  
^Ton of anticipated hay yield 
^Bushel 
^Hundredweight 
^Wan hour 
Table 59* (Continued) 
Rotations on Class III land Harvest Corn Harvest Meadow 
Mo COMM grain. silage bale hay graze 
acre acre 10 bu ton ton tahy®' 
$ Revenue Unit ~.85 -^ .19 -6.03 
Class III land acre 
Class II land acre 
Class I land acre 
Pasture tahy-
Meadow harvest ton 
Com harvest bu^  
Com 
equivalent cwt 
Com silage cwt 
Hay 
equivalent cwt 
Cash account $10 
Labor total mh^  
April labor mh 
May labor mh 
June labor mh 
July labor mh 
September 
labor mh 
October labor mh 
November labor mh 
. 6 
.6  
2.25 
.98 
.18 
.15 
.75 
. 1  
.09 
10 
—5.6 
.118 
.183 
5 
-20 
-20 
.085 2.019 .603 
.301  .29  2 .4  
.29 
1.05  
.72 
.63 
- 1  
1 
Table 60, Rotations matrix for Farm 802 
Rotations on Clas s I land Rotations on Class II land 
C cs CCOMi C80M] CSSOM^  COOMp CSOMg CSSOMM M2 
acre acre acre acre acre acre acre acre acre 
S Revenue Unit -10.9 18.475 -8.8925 6.295 11.172 -8.8925 5.295 10.452. -1.24 
Class III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy& 
Meadow 
harvest ton -.6 -.6 -.48 
-.575 -.575 -.767 -2.3 
Com 
harvest bu^  -66 -32.5 • -41.5 21 16.8 . -38 19.25 -12.833 
Com equiv­
-2.68 alent cwtc 
-3.35 -3.35 -3.28 -3.28 -2.18 
Cash 
account #10 1 
mh^  3 
.09 1.0525 .88925 .8705 .8994 .88925 .8705 .7548 .124 
Labor total .16 3.94 2.97 3.37 3.64 2.97 3.37 3.13 .6 
April labor mh .95 1.22 1 1.14 1.21 1 1.14 1.11 .6 
May labor mh 
.7 .7 .35 .35 .42 .35 .35 .35 
June labor mh .6 .6 
.3 .3 .36 .3 .3 .3 
July labor mh .36 .36 1.05 1.05 .91 1.05 1.05 .76 
September 
.16 labor mh .2 .1 .1 .13 
October 
labor mh 
.3 .74 .15 .37 .53 .15 .37 .44 
November 
labor mh .25 .12 .12 .06 . 0 6  .12 .06 .04 
*Ton of anticipated hay yield 
^Bushel 
^Hundredweight 
^Man hour 
Table 60. (Continued) 
Rotations on Class III land Harvest Corn Harvest Meadow 
Mo COMM grain silage bale hay graze 
acre acre 10 bub ton ton tahyB 
$ Revenue Unit -.69 -4.14 
-5.3 
Class III land acre 1 1 
Class II land acre 
Class I land acre 
Pasture tahy& -1 
Meadow harvest ton 1 1 
Com harvest but) 10 5 
Corn 
equivalent cwt® -5.6 
Corn silage cwt -20 
Hay 
equivalent cwt 
.069 2.014 
0
 
C
M
 1 
Cash account $10 
.53 
Labor total mh^  .6  .301 .29 2.4 
April labor mh .6  .91 
May labor mh .18 
June labor mh .15 1.05 
July labor mh .96 .72 
September 
labor mh .29 
October labor mh .08 .118 
November labor mh .06 .183 
Table 61 « Rotations matrix for Farm 803 
Rotations on Class I land Rotations on Class II land 
C C3 CCOMj GSOM- CSSOM. CCOMg CSOMg CSSOMM M2 
acre acre acre acre acre acre acre acre acre 
È Revenue Unit -10.69 19.115 -7.9125 7.49 12.147 -7.9125 6.49 11.435 -.1 .23  
Glass III 
land acre 
Glass II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 1 Pasture tahy^  
Meadow 
harvest ton -.6 - .6  -.48 
- .575  - .575  - .767 • -2 .3  
Com 
harvest bu^  -66 -32.5 • -41.5 -21 -16.8 -38  19 .25  -12 .833  
Corn equiv­
-2 .68  alent cwt® 
-3 .35  -3 .35  -3 .28  -3 .28  -2.18 
Cash 
account #10 1.069 . 9885  .79125 .751 . 7824  .79125  :  . 751  .6565 .123 
Labor total mh'^  2.48 3 .27  2.69  3 .07  3 .29  2.69  3 .07  2.83 .6  
April labor mh . 83  1.08 .9  1.02 1.09  .9 1.02  1.01 .6  
May labor mh .49 . 49  .24 . 24  .29  . 24  .24 .24 
June labor mh .22 .22 .27  .22 .22 .22 
July labor mh .2 .2 1.07  1.07 .9 1.07  1.07 . 75  
September 
* 16  labor mh .2 .1 .1 .13 
October 
labor mh .28 . 73  .14 . 36  .53 .14 .36  .44 
November 
labor mh .22 .12 . 12  .06  .02 .12 .06 .04 
&Ton of anticipated hay yield 
^Bushel 
^Hundredweight 
^Man hour 
Table 61. (Continued) 
Rotations on Class III land Harvest Corn Harvest Meadow 
Mo COMM grain. silage bale hay graze 
acre acre 10 buD ton ton tahy®-
 ^Revenue Unit -.61 -4.13 -3.05 
Class III land acre 
Class II land acre 
Class I land acre 
Pasture tahy® -1 
Meadow harvest ton 1 1 
Corn harvest but) 10 5 
Com 
equivalent cwt® -3*6 
Com silage cwt —20 
Hay 
equivalent cwt -20 
Cash account #19 
mh^  
•. 061 2.013 .305 
Labor total .225 .29 2.86 
April labor mh .6 .84-
May labor mh .12 1.22 
June labor mh .11 .87 
July labor mh 1.02 .29 
.77 
September 
.065 labor mh .07 
October labor mh • 06 .160 
November labor mh 
Rotations on Ôlass I land Rotations on Class II land 
C 08 CCOMi CSOM- CS30M. CCOM2 CSOMg CSSOMM M2 
acre acre acre acre acre acre acre acre acre 
$ Revenue Unit -11.26 16.48 -9.9575 4.4125 9.312 -9.9575 2.4129 7.233 -1.28 
Class III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy®-
Meadow 
-.55 -.44 harvest ton 
-.55 -.525 -.525 —.7 —2.1 
Com 
harvest bu^  -•57 -28.5 -37.75 -19.25 -15.4 -30.75 -16 -10.667 
Com equiv­
alent cwt° -3.13 -3.13 -2.5 —2.9 —2.9 -1.94 
Cash 
account 1.126 1.252 .99575 1.05875 1.1226 > .995751.05875 .9434 .128 
Lalor total 3.6 3.96 2.9  3.15 3.4 2.9 3.15 2.94 .6 
April labor mh 1.18 1.56 1.12 1.29 1.44 1.12 1.29 1.3 .6 
May labor mh 
.7 .7 .35 .35 .42 .35 .35 .35 
June labor mh .6 .6 
.3 .3 .36 .3 .3 .3 
July labor mh .36 .36 .75 .84 .74 .75 .84 .62  
September 
labor mh .1 
C
O 0
 
0
 .05 .07 
October 
labor mh .4 .46 .2 .23 .29 .2 .23 .24 
November 
labor mh .26 .18 .18 .09 .07 .18 •0? .06 
Vn 
o 
*Ton of anticipated, hay yield 
B^ushel 
H^undredweight 
M^an hour 
Table 62. (Continued) 
Rotations on Class III land Harvest Corn Harvest Meadow 
M3 COMM grain silage bale hay graze 
acre acre 10 bu° ton ton tahy& 
$ Revenue Unit -1.28 -7,1675 -.85 -4.19 -6.03 
Class III land acre 1 1  
Class II land acre 
Class I land acre 
Pasture tahy* 
Meadow harvest ton -I.5  
-.75 1 
Corn harvest bu° -10.75 10 5 
Com 
equivalent cwt® -2 .08  —5*6 
Com silage cwt -20  
Hay 
equivalent cwt 
.71675 
-20  
Cash account &§ .128  .085 2.019 .603  Labor total .6 2.25  .301 .29 2.4 
April labor mh .6 .98 
May labor mh .18  
June labor mh .15 1.05 
July labor mh 
.75 .72 
September 
labor mh .29 .63  
October labor mh .1  .118 
November labor mh .09 .183 
Table 63» Rotations matrix for Farm 902 
Rotations on Class I land Rotations on Class II land 
C CS CCOMi C8OM1 CSSOMj CCOMp CSOMg CSSOMM Mg 
acre acre acre acre acre acre acre acre acre 
& Revenue Unit -10.18 18.835 -8.65 6.3575 11.214 -8,65 4.3575 9.16 -•1.24 
Class III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy" 
Meadow 
harvest ton, 
b bu®-
-.55 -.55 -.44 -.525 -.525 -.7 -.2.1 
Corn harvesi •57 -28.5 -37.75 -.19.25 - 15.4 -30.75 -.16 -10.667 
Corn equiv­
-1.94 alent cwt -3.13 -3.13 -2,5 -2.9 -2.9 
Cash 
account 
lis 1.018 1.0165 .865 .86425 .8944 .865 .86425 .7507 .124 Labor total 3.16 3.94 2.97 3.37 3.64 2.97 3.37 3.13 .6 
April labor mh .95 1.22 1 1.14 1.21 1 1.14 1.11 .6 
May labor mh 
.7 .7 . .35 .35 .42 .35 .35 .35 
June labor mh .6 .6 .3 .3 .36 .3 .3 .3 
July labor mh .36 .36 1.05 1.05 .91 1.05 1.05 .76 
September 
.16 labor mh .2 .1 .1 .13 
October 
labor mh .3 .74 .15 .37 .53 .15 .37 .44 1 
November 
labor mh .25 .12 .12 .06 .05 .12 .06 .04 
^Ton of anticipated hay yield 
^Bushel 
^Hundredweight 
^Man hour 
Table 63• (Continued) 
Rotations on Class III land Harvest Corn Harvest Meadow 
Mo COMM grain. silage bale hay graze 
acre acre 10 bub ton ton tahy& 
# Revenue Unit -1.24 -6.13 -.69 -4.14 -5.3 
Class III land acre 1 1 
Class II land acre 
Class I land acre 
Pasture tahy®' -1 
Meadow harvest ton -1.5 
-.75 1 1 
Corn harvest bub -10.75 10 5 
Corn 
equivalent cwt° -2.08 -5*6 
Corn silage cwt -20 
Hay-
equivalent cwt -20 
Cash account #19 
mh^  
.124 .613 .069 2.014 5.3 
Labor total .6 2.34 .301 .29 2.4 
April labor mh .6 .91 
May labor mh .18 
June labor mh .15 1.05 
July labor mh .96 .72 
September 
labor .29 .63 
October labor mh .08 .118 
November labor mh .06 .183 
Table 6^. 
Rotations on dilas s I land Rotations on Class II land 
C cs CCOMi C8OM1 CSSOM. CCOMg CSOMp CSSOMM Mz 
acre acre acre acre acre acre acre acre acre 
$ Revenue Unit -9.97 19.475 -7.67 7.5525 12.189 -7.67 5.5525 10.144 -1.23 
Class III 
land acre 
Class II 
land acre 1 1 1 1 
Class I \ 
land acre 1 1 1 1 1 
Pasture tahyB 
Meadow 
harvest ton 
-.55 -.55 -.44 -.525 -.525 -.7 —2 « 1 
Com 
harvest bu^  -•57 -28.5 -37.75 -19.25 -.15.4 -30.75 -.16 -10.667 
Corn equiv­
-1.94 alent cwt® -3.13 -3.13 -2.5 —2 « 9 -2.9 
Cash 
account #1Q .997 .9525 .767 .74475 .7774 .767 .74475 .6523 .122 
Labor total mh^  2.48 3.27 2.69 3.07 3.29 2.69 3.07 2.83 .6 
April labor mh .83 1.08 .9 1.02 1.09 .9 1.02 1.01 .6 
May labor mh .49 .49 .24 .24 .29 .24 .24 .24 
June labor mh .45 .45 .22 .22 .27 .22 .22 .22 
July labor mh .2 .2 1.07 1.07 .9 1.07 1.07 .75 
September 
.16 labor mh .2 .1 .1 
-13 
October 
labor mh .28 .73 .14 .36 .53 .14 .36 .44 
November 
labor mh .23 .12 .12 .06 .05 .12 .06 .04 
VjJ 
T^on of anticipated hay yield 
B^ushel 
H^undredweight 
M^an hour 
Table 64. (Continued) 
Rotations on 
i 
Class III land Harvest Corn Harvest Meadow 
Mq COMM grain silage bale hay graze 
acre acre 10 buD ton ton tahy* 
$ Revenue Unit -1.23 -5.2025 -.61 -4.13 -3.05 
Class III land acre 1 1 
Class II land acre 
Class I land acre 
Pasture tahyB -1 
Meadow harvest ton 
bu° 
-1.5 
-.75 1 1 
Com harvest -10.75 10 5 
Com 
equivalent cwt® -2.08 -5.6 
Com silage cwt -20 
Hay 
equivalent cwt 
.061 
-20 
Cash account .123 .52025 2.013 .305 
Labor total .6 2.22 .225 .29 2.86 
April labor mh .6 .84 
May labor mh .12 1.22 
June labor mh .11 .87 
July labor mh 1.02 .29 .77 
September 
.065 labor mh .07 
October labor mh .06 .160 
November labor mh 
Table 65» Rotations matrix for Farm lOOl 
Rotations on Class I land Rotations on Class II land 
C cs CCOMi CSOM^  CSSOM. CCOMp CSOMg CSSOMM M2 
acre acre acre acre acre acre acre acre acre 
$ Revenue Unit -14.73 9.745 -11.0575 1.68 5.823 -11.0575 1.18 5.745 -1.28 
Class III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy* 
Meadow 
harvest ton 
-.675 -.675 -.54 -.625 -.625 -.833 —2.5 
Com 
harvest bu^  -71 -34.5 -39.75 • -19.5 • -I5.6 -35.75 -.18 -12 
Corn equiv­
alent cwt° 
-3.57 -3.57 —2.86 -3.42 -3.42 -2.28 
Cash 
account £§ 1.473 1.4255 1.10575 1.082 1.1412 1.10575 1.082 .9585 1 .128 Labor total 3.6 3.96 2.1 3.15 3.4 2.9 3.15 2.94 . 6 
April labor mh 1.18 1.56 1.12 1.29 1.44 1.12 1.29 1.3 .6 
May labor mh .7 .7 .35 .35 .42 .35 .35 .35 
June labor mh .6 .6 .3 .3 .36 .3 .3 .3 
July labor mh .36 .36 .75 .84 .74 .75 .84 .62 
September 
labor mh .1 .05 .08 .05 .07 
October 
labor mh .4 .46 .2 .23 .29 .2 .23 .24 
November 
labor mh '26 .18 .18 .09 .07 .18 .09 .06 
^Ton of anticipated hay yield 
^Bushel 
^Hundredweight 
^Man hour 
Table 65.  (Continued) 
Rotations on Class III land Harvest Corn Harvest Meadow 
M3 COMM grain. silage bale hay graze 
acre acre 10 bub ton ton tahyB 
$ Revenue Unit -1 .28  -7.4 -.85 -4.19 -6 .03  
Glass III land acre 1 1  
Glass II land acre 
Class I land acre 
Pasture tahy& -1  
Meadow harvest ton -2.2 -l.lO 1 1  
Corn harvest bub 
-13.73 10 5 
Corn 
equivalent cwt® -2 .61  
-5.6 
Corn silage cwt -20  
Hay-
equivalent cwt —20 
Cash account $10 .128 .74 .085 2.019 .603  
Labor total mh^  .6  2.25 .301 .29 2.4 
April labor mh .6  .98 
May labor mh .18 
June labor mh .15 1.05  
July labor mh 
.75 .72 
September 
labor mh .29 .63  
October labor mh .1  .118 
November labor mh .09  .183 
Table 66. Rotations matrix for Farm 1002 
Rotations on Class I land Rotations on Class II land 
C CS CCOM^  CSOM- CSSOM. CCOMp CSOM CSSOMM 
acre acre acre acre acre acre^  acre^  acre acre 
iiè Revenue Unit -13.65 12.1 -9.75 3.625 7.725 -9.79 3.125 7.672 -1.24 
Class III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahy 
Meadow 
harvest ton - .675 - .675 -.54 -.625 -.625 -.833 "2.5 
Corn 
harvest bub -71 -34.5 -39.75 -•19.5 -15.6 -35.75 -18 .12 
Com equiv­
alent cwt® 
-3.57 -3.57 -2.86 -3.42 -3.42 -2.28 
Cash 
account #10^  1.365 1.19 .975 .8875 .913 .975 .8875 .7662 : .124 
Labor total mh^  3.16 3.94 2.97 3.37 3.64 2.97 3.37 3.13 .6 
April labor mh .95 1.22 1 1.14 1.21 1 1.14 1.11 .6 
May labor mh 
.7 .7 .35 .35 .42 .35 .35 .35 
June labor mh .6 .6 .3 .3 .36 .3 .3 .3 
July labor mh .36 .36 1.05 1.05 .91 1.05 1.05 .76 
September 
.16 labor mh .2 .1 .1 .13 
October 
labor mh 
.3 .74 .15 .37 .53 .15 .37 .# 
November 
labor mh .22 .12 .12 .06 .02 .12 .06 .04 
&Ton of anticipated hay yield 
^Bushel 
^Hundredweight 
^Man hour 
Table 66. (Continued) 
Rotations on Class III land Harvest Corn Harvest Meadow 
Mo COMM grain. silage bale hay graze 
acre acre 10 buG ton ton tahy& 
$ Revenue Unit -1.24 -6.3625 -.69 -4.14 
-5.3 
Class III land acre 1 1 
Class II land acre 
Class I land acre 
Pasture tahy®- -1 
Meadow harvest ton 
CM 1 
-1.1 1 1 
Com harvest bub -13.75 10 5 
Com 
equivalent cwtG -2.61 -5.6 
Com silage cwt -20 
Hay-
equivalent cwt 
.63625 .069 
—20 
Cash account .124 2.104 .53 
Labor total mh^  .6 2.34 .301 .29 2.4 
April labor mh .6 .91 
May labor mh .18 
June labor mh .15 1.05 
July labor mh .96 .72 
September 
labor mh .29 .63 
October labor mh .08 .118 
November labor mh .06 .183 
Table 6?» Rotations matrix for Farm 1003 
Rotations on Clas s I land Rotations on Class II land 
C cs CCOMi CSOM. CSSOM. CCOM^  C80ML CSSOMM M2 
acre acre acre acre acre acre acre acre acre 
 ^Revenue Unit -13.44 12.74 -8.77 4.82 8.7 -8.77 4.32 8.655 -1.23 
Class III 
land acre 
Class II 
land acre 1 1 1 1 
Class I 
land acre 1 1 1 1 1 
Pasture tahyB 
Meadow 
harvest ton -.675 -.675 -.54 -.625 -.625 -.833 -2.5 
Corn Vv 
harvest bu^  -71 -34.5 -39.75 -19.5 -15.6 -35.75 -18 -12 
Corn equiv­
-2.86 alent cwt® 
-3.57 -3.57 -3.42 -3.42 -2.28 
Cash 
account #10 1.344 1.126 .877 .768 .796 .877 .768 .6678 .123 
Labor total mh^  2.48 3.27 2.69 3.07 3.29 2.69 3.07 2.83 . 6 
April labor mh .83 1.08 .9 1.02 1.09 .9 1.02 1.01 .6 
May labor mh .49 .49 .24 .24 .29 .24 .24 .24 
June labor mh .45 .45 .22 .22 .27 .22 .22 .22 
July labor mh .2 .2 1.07 1.07 .9 1.07 1.07 .75 
September 
labor mh .2 .1 .16 .1 .13 
November 
labor mh .28 .73 .14 .36 .53 .14 .36 .44 
December ' 
labor mh .22 .12 .12 .06 .05, .12 .06 .04 
^Ton of anticipated hay yield 
^Bushel 
°Hundredwe igh t 
^Man hour 
Table 67.  (Continued) 
Rotations on Class III land Harvest Corn Harvest Meadow 
Mo COMM grain silage bale hay graze 
acre acre 10 bu^  ton ton tahy& 
$ Revenue Unit -1.23 -5.435 - .61 -4.13 -3.05 
Class III land acre 1 1 
Class II land acre 
Class I land acre 
Pasture tahy® -1 
Meadow harvest ton 
C
M
 C
M
 1 -1.1 1 1 
Com harvest bu° -13.75 10 5 
Corn 
-2.61 equivalent cwt® -5.6 
Corn silage cwt -20 
Hay-
equivalent cwt 
.5435 
-20 
Cash account #10 
mh^  
.123 .061 2.013 .305 
Labor total .6 2.22 .225 .29 2.86 
April labor mh .6 .84 
May labor mh .12 1.22 
June labor mh .11 .87 
July labor mh 1.02 .29 .77 
September 
.  065 labor mh .07 
November labor mh .06 .160 
December labor mh 
i 
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Table 68. Pork production per sow: one-litter system®" 
Unit Amount 
Number of pigs weaned pig .  6 .20 
Death loss after weaning pig .09 
Replacement gilts pig 1.08 
Number of pigs marketed pig 5.03 
Average weight when marketed IbD 225 
Pork produced from weanlings cwt® 11.318 
Pork produced from sow cwt 4 
Total Dork production cwt 15.318 
S^ource: (22, Table 6 ) ;  (23,  pp. 19a and 113); ( 8 )  
P^ound 
H^undredweight 
Table 69.  Pork production per sow: two-litter system^  
I. Central farrow-confinement finish or central farrow-
portable finish 
Unit Amount 
Number of pigs weaned pig 14.60 
Death loss after weaning pig .20 
Replacement gilts pig ,83 
Number of pigs marketed pig 13.57 
Average weight when marketed lb° 225 
Pork production from weanlings cwt° 30.53 
Pork production from sow cwt 2.27 
Total pork production ,cwt 32.80 
II. Portable farrow and finish 
Number of pigs weaned pig 12.40 
Death loss after weaning pig .19 
Replacement gilts pig .83 
Number of pigs marketed pig 11.38 
Average weight when marketed lb° 225 
Pork production from weanlings cwt^  25.605 
Pork production from sow cwt 2.2? 
Total pork production cwt 27.87 
S^ource: (22, Table 6); (23, p. 114); (8) 
P^ound 
H^undredweight 
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Table 70. Pork production per sow; four-litter system^  
Unit Amount 
Number of pigs weaned pig 14.60 
Death loss after weaning pig .20 
Replacement gilts pig .75 
Number of pigs marketed pig 13.65 
Average weight when marketed lb° 225 
Pork production from weanlings cvrt® 30.71 
Pork production from sow cwt 2.27 
Total pork production cwt 32.98 
S^ource; computed from (22, Table 6); 
'^Pound 
(23, p. 135); (8) 
^Hundredweight 
Table ?-• Feed requirements per sow^  
One- Two-litter system Four-litter 
Feed Unit litter . , system 
system 11° III& 1° II" 
Com 
equivalent cwt® 62.72 122.25 116.48 100.46 122.25 116.40 
Pasture tahy^ .76 0 1.38 1.22 0 I .38 
S^ource: adapted from (22, Table 6) 
T^he central farrowing-confined feed enterprise 
T^he central farrowing-portable feed enterprise 
T^he portable farrowing-portable feed enterprise 
H^undredweight 
T^on of anticipated hay yield 
Table 72. Annual and total cost of Investment in pork and beef facilities®" 
Investment Depreciation Insurance Total Investment, 
Item in and taxes annual insurance, 
facilities cost and taxes 
Hog equipment: (per litter) 
, #248 $2.48 $ 8.68 #250.48 Farrowing house with stable #  6 .20  
Farrowing and finishing 
376 9.40 
> 
unit 3.76 13.16 379.76 
Finishing house 296  7.40 2.96 10.36 298 .96  
Portable farrowing and 
feeding unit 180 12 1.80 13.80 181.80 
Portable farrowing unit 90 6 .90 6.90 90.90 
Portable feeding unit 90 6 .90 6.90 90.90 
Beef feeding equipment* 
70.60 Beef housing unit 3.53 .71 4.24 71.31 
Low-mechanization feeding 
unit 8 .80 .08 .88 8.08 
High-mechanization feeding 
unit 52.75 5.28 .53 5.81 53.28 
Convert low to high-
mechanization unit 45 4.50 .45 4.95 49.95 
S^ource; (8,20) 
Table 73» Annual cash cost for hogs: one-, two-, and four-litter systems® 
One- Two-litter system Four-litter system 
litter y. , , 
system I II® III& I^  11° 
Supplement (protein, salt, and 
$ 90  ^90 $ 90  ^90 mineral) # 50 $ 90 
Breeding charge 2.50 3 3 3 3 3 
Veterinary and medical 8 16 16 16 16 16 
Power and fuel 6 28 20 12 28 20 
Repairs on equipment 5.^ 5 11.39 10.  24 5.45 11.39 10.  24 
Insurance and taxes 1 2  2  2 2 2  
Marketing _ 1 2 2  2  2  2  
Miscellaneous 1.48 3.05 2. 85 2.60 3.05 2. 85 
Total 75.^3 155*^^ 146. 09 133.05 155.44 146. 09 
Sow price 40 4o 40 40 40 40 
Grand total 115.43 195.44 186.  09 173.05 195.44 186.  09 
S^ource: (22, Table 6) 
T^he central farrowing-confined feed enterprise 
°The central farrowing-portable feed enterprise 
T^he portable farrowing-portable feed enterprise 
®Three percent of investment 
T^wo percent of all expenses 
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Table 74. Labor requirements per sow®-
I. For one-litter system: 
Labor requir 
requirements 
ements percent x cwt^  produced = labor 
1.24 X 15.32 = 19 
II. For two-litter system: 
1. Central farrowing-confined feed or central far-
fowing-portable feed enterprises 
1.50 X 33.20 = 49.80 
Since the ratio of labor requirements between the 
central farrowing-central feed enterprises and 
the central farrowing portable feed enterprises 
is 16.90 = 17.74 with an average of 17.32. Total 
labor requirements for both techniques could be 
estimated as 48.60 for the central farrowing-
confined feed and 51 for central farrowing-
portable feed 
2. Portable farrow and finish enterprise 
1.50 X 28.27 = 42.40 
III. For four-litter system: 
1.50 X 33.38 = 50.07 
1. Total labor requirements for central farrowing-
confined feed enterprise on the average = 48.86 
2. Total labor requirements for central farrowing-
•Dortable feed enterprise 
•^Source: (20, p. 1); (14); (Tables 68 and 69)  
hundred we ight 
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Table 75. Approximate percentage distribution of labor in 
pork production^  
Central Central 
Operation farrowing- farrowing All-portable 
confined portable 
feed feed 
Breeding filts Z 5.2 2; 4.6 # 3.9 
Gestation 12.5 11.2 11.1 
Farrowing up to 
26.3 four weeks 29.4 30 
Nursing to 
14.7 weaning 15.8 15 
Feeding 26.8 34.2 
Marketing 11.4 6.1 5.8 
S^ource: (20, p. 1); (14, p. 17) 
Table 76.  Approximate monthly operations and distribution 
of labor in pork production: one-litter system^  
Month Operation Labor requirements 
January breeding 2 3.9 .74 mh 
February gestation 3.7 .70 
March gestation 3.7 .70 
April gestation 3.7 .70 
May farrowing 30 5.70 
June nursing 7.5 1.43 
July weaning 7.5 1.43 
August feeding 9.6 1.82 
September feeding 9.6 1.82 
October feeding 7.5 1.43 
November feeding 7.5 1.43 
December marketing 5.8 1.10 
Total 100 19 
S^ource: (14, p. I 7 ) ;  (Tables 74 and 75) herein 
Table ??. Approximate monthly operation and approximate percentage distribution of 
labor in pork production: two-litter system* 
First litter , 
II® III& 
Month Operation Percent Operation Percent Operation Percent 
January gestation 4.2 gestation 3.7 gestation 3.7 
February gestation 4.1 gestation 3.7 gestation 3.7 
March farrow 29.4 farrow 26.3 farrow 30 
April nurse 7.4 nurse 7.9 nurse 7.5 
May wean 7.3 wean 7.9 wean 7.5 
June feed 9 feed 12 feed 11.4 
July feed 8.9 feed 12 feed 11.4 
August feed 8.9 feed 12 feed 11.4 
September market 11.4 market 6.1 market 5.8 
October 
November breed 5.2 breed 4.6 breed 3.9 
December gestation 4.2 gestation 3.8 gestation 3.7 
S^ource; (Tables 74 and 75) 
C^entral farrowlng-confined finish enterprise 
"^ Central farrowing-portable finish ^ enterprise 
A^ll-portable enterprise 
Table 77 .  (Continued) 
1% 
Month Operation Percent 
January- feed 8.9 
February feed 8.9 
March market 11.4 
April 
May breed 5.2 
June gestation 4.2 
July gestation 4.2 
August gestation 4.1 
September farrow 29 ,4  
October nurse 7.4 
November wean 7.3 
December feed 9 
Second litter 
II® III^  
Operation Percent Operation Percent 
feed 12 feed 11.4 
feed 12 feed 11.4 
market 6.1 market 5.8 
breed 4.6 breed 3.9 
gestation 3.8 gestation 3.7 
gestation 3.7 gestation 3.7 
gestation 3.7 gestation 3.7 
farrow 26.3 farrow 30 
nurse 7.9 nurse 7.5 
wean 7.9 wean 7.5 
feed 12 feed 11.4 
Table 78. Approximate monthly labor requirements for pork production: two-litter 
system^  
Central farrowing-confined Central farrowing-portable All-portable 
Month finish feed labor 
labor requirements labor requirements requirements 
January  ^6,6 3.21 mh^  # 7.9 4 .03  mh^  % 7 .6  3.22 mh 
February 6.5 3.16 7.8 3.98 7.5 3.18 
March 20.4 9.91 16.2 8 .26  17.9 7.59 
April 3.7 1.80 4 2.04 3.7 1.57 
May 6.2 3.01 6.2 3.16 5.7 2.42 
June 6.6 3 .21  7.9 4.03 7 .6  3.22 
July 6.6 3.21 7.9 4.03 7.6 3.22 
August 6.5 3.16 7.8 3.98 7.5 3.18 
September 20.4 9.91 16.2 8 .26  17.9 7.59 
October 3.7 1.80 4 2.04 3.7 1.57 
November 6.2 3.01 6.2 3.16 5.7 2.42 
December 6.6 3.21 7.9 4.03 7.6 3.22 
Total 100 48.60 100 51 loo 42.40 
•^Sourceï (Tables 74 and 77) 
M^an hour 
Table 79 ,  Approximate percentage distribution of labor in pork production: four-
litter system®' 
Month 
First 
lb 
litter 
II® 
Second litter 
II® 
Th^ rd litter 
II® 
Fourth 
1^  
litter 
II® 
January % 4.1 2 3.7 % # 8.9 1^2 # 7.4 # 7.9 
February 29.4 26.3  5.2 4.6 11.4 6.1 7.3 7.9 
March 7.4 7.9 4.2 3.8 9 12 
April 7.3 7.9 4.2 3.7 5.2 4.6 8.9 12 
May 9 12 4.1 3.7 4.2 3.8 8,9 12 
June 8 .9  12 29.4 26.3  4.2 3.7 11.4 6.1  
July 8.9  12 7.4 7.9 4.1 3.7 
August 11.4 6.1 7.3 7.9 29.4 26.3 5.2 4.6 
September 9 12 7.4 7.9 4.2 3.8 
October 5.2 4.6 8.9 12 7.3 7.9 4.2 3.7 
November 4.2 3.8 8.9 12 9 12 4.1 3.7 
December 4.2 3.7 11.4 6.1 8 .9  12 29.4  26.3  
aSouroe; (Tables 7^  and 75)  
C^entral farrowing-oonfined finish enterprise 
C^entral farrowlng-portable finish enterprise 
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Table 80. Approximate monthly labor requirements for pork 
production: four-litter system^  
Central farrowing Central farrowing 
and confined finish and portable finish 
Month 
Labor requirements Labor requirements 
January 2 5.1 2.49 mh^  2 5.9 3.03 mh^  
February 13.3 6.50 11.2 5.74 
March 5.2 2.54 5.9 3.03 
April 6.4 3.13 7.1 3.64 
May 6.6 3.22 7.9 4.05 
June 13.4 6.55 12 6.15 
July 5.1 2.49 5.9 3.03 
August 13.3 6.50 11.2 5.74 
September 5.2 2.54 5.9 3.03 
October 6.4 3.13 7.1 3.64 
November 6.6 3.22 7.9 4.05 
December 13.4 6.55 12 6.15 
Total 100 48.86 100 51.28 
S^ource: (Table 79) 
M^an hour 
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APPENDIX D 
BEEF COEFFICIENTS 
Table 81. Peed plan for beef: drylot fed calf enterprises* 
A. No silage B. Silage fed 
Item Rest Pall Winter Pull feed Total Rest Pall Winter Pull feed , Total 
Days 10 35 90 175 310 10 35 90 195 330 
Weight on 430 430 468 690 430 430 468 620 
Weight off 430 468 690 1085 1085 430 468 620 1068 
Gain 0 38 222 395 655 0 38 152 448 638 
Gain/day 0 1.1 2.5 2.2 2.1 0 1.1 1.7 2.3 1.93 
Shrinkage 
weight 1030 1030 
Grade choice choice 
Daily ration 
Grain 2 2.5 11 15 1.8 2.5 3.5 15 
Supplement .25 .25 1.5 1.5 .25 .25 1 1.5 
Hay 5 5 4 4 5 5 5 4 
Silage 25 
Pasture (hay 
equivalent) 
Total feed 
Grain 
Supplement 
Hay 
Silage 
Pasture (hay 
equivalent) 
20 87.5 990 2625 3722.5 
2.5 8.75 135 262.5 408.75 
50 165 360 700 1275 
18 87.5 315 
2.5 8.75 90 
50 165 450 
2250 
2925 3345.5 
238.5 339.75 
780 1445 
2250 
S^ource; private correspondence with Mr. Ray Brokken, United States Department 
of Agriculture collaborator, Iowa State University of Science and Technology, Ames, 
Iowa 
Table 82, Peed plan for beef: pasture fed calf enterprises®-
bI Silage fed 
Rest Pall Winter Pull feed Total 
on 
A. No silage 
Rest Fall Winter Pull feed Total 
on 
Item 
Days lo 35 152 163 360 lo 35 163 360 
Weight on 430 468 757 430 430 468 741 
Weight off 3^0 468 757 1085 
655 
430 468 741 1070 
640 Gain 0 38 289 328 0 38 273 329 
Gain/day 0 1.1 1.9 2 1.82 0 1.1 1.8 2 1.7£ 
Shrinkage 
weight 
Grade 
Dally ration 
Grain 2 2.1 7.2 13 2 2.3 2.5 13 
Supplement • 25 .25 1 1.25 # 25 .25 1 1.25 
Hay 5 5 5 5 5 5 
Silage 25 
Pasture (hay 
equivalent) 9.2 9.2 
Total feed 
Grain 20 73.5 1094.4 2119 3306.9 20 80.5 380 2119 2599.5 
Supplement 2. 5 8.75 152 203.75 367 2. 5 8.75 152 203.75 367 
Hay 50 165 760 975 50 165 760 975 
Silage 3800 3800 
Pasture (hay 
equivalent) 1499.6 1499.6 1499.6 1499.6 
S^ource* private correspondence with Mr. Bay Brokken, United States Department 
of Agriculture collaborator, Iowa State University of Science and Technology, Ames, 
Iowa 
Table 83. Peed plan for beef* yearlings fattening' 
A, No silage B. Silage fed 
Item Rest Full feed Pull feed Total Rest Pull feed Full feed Total 
Days 10 75 75 160 10 I20 30 160 
Weight on 700 700 910 700 700 1000 
Weight off 700 910 1100 
400 
700 1000 1075 
Gain 0 210 190 0 300 75 375 
Gain/day 0 2.8 2.5 2.5 0 2. 5 2.5 2.34 
Shrinkage 
1045 weight 1021 
Grade choice choice 
Daily ration 
Grain 2 15 18 2 6. 9 25 
Supplement ,.25 1.5 1.5 1. 5 1.5 
Hay 6 5 5 6 5 4 
Silage 35 
Pasture (hay 
equivalent) 
Total feed 
Grain 20 1125 1350 2495 20 828 750 1598 
Supplement ,2.5 112.5 112.5 227.5 ,2-5 180 45 227.5 
Hay 60 375 375 810 60 600 120 780 
Silage 3600 3600 
Pasture (hay 
equivalent) 
^•Sourcej private correspondence with Ray Brokken, United States Department of 
Agriculture collaborator, Iowa State University of Science and Technology, Ames, 
Iowa 
Table 84. Feed requirements for beef enterprises^  
ïearlings 
Silage 
fed No 
Calf system 
Drylot Pasture 
Item 
Silage No 
No 
Silage silage 
Beef cow 
No Silage 
silage fed 
silage fed silage fed 
430 430 430 430 700 700 
1030 1030 1030 1016 1045 1021 
600 600 600 586 345 321 
1.94 1.82 1.67 1.63 2.16 2.01 
37.22 33.46 33.07 26 24.95 15.98 3 3 
4.9 3.40 3.67 3.67 2.28 2.28 1.1 1 
12.75 14.45 9.75 9.75 8.10 7.8 50 4o 
0 22.50 0 38 0 36 0 30 
0 0 15 15 0 0 45 45 
39.01 40.2 41.40 42.19 25.61 24.40 
6. 50 6.7 6.9 7.2 7.4 7.6 
Starting weight 
Finishing weight 
Grain 
Days on feed 
Feed requirements 
Corn (cvjt^) , 
Supplement (owt ) 
Hay (cwt") 
Silage (cwt°) 
Pasture (owto hay 
equivalent) 
Total digestible 
nutrients 
Total digestible 
nutrients/cwt^ 
gain 
^Source: (Tables 81-83) 
^Hundredweight 
379 
Table 85- Labor requirement for cattle feeding per head rer 
day* 
Operation and method Low-mechanized 
mh^  
Hi gh-me ch^ ani z ed 
mh° 
Selling or buying .1097560980 .1097560980 
Hay 
With limited grain 
(no silage) .0178571428 .0028333333 
With silage or full 
feed of grain .0067142857 .0021547619 
Grain feeding 
Limited feed .0102142857 .0030952381 
Pull feed .0102857143 .0073214286 
Fed on pasture .0125714286 .0050357143 
Silage feeding .018 .0081428571 
Bedding (November-April) 
two to three times a week .0025 .0023809524 
Watering (in drylot) 
Winter (November-March) .0014693878 .0014693878 
Summer (April-October) .0011020408 .0011020408 
Care and treatment of sick 
animals 
Calves .0002448980 .0002448980 
Yearlings .0001020408 .0001020408 
Pasturing 
Daily rotational 
grazing .0040408163 .0040408163 
Care on corn stalk 
pasture .0023265306 .0023265306 
Peed grinding 
Limited feed of grain .0022142857 .0022023810 
Pull feed of grain 
(with silage) .0044285714 .0044047619 
Pall feed of grain 
(without silage) .0065714236 .0065952381 
Manure disposal .0073571428 .0020833333 
Miscellaneous .0021428571 .0013095238 
-^Source: (25f Tables 2, ^ -10) 
#^n hour 
Table 86. Labor requirements by month: calf system®" 
silage Silage fed 
Low-mechanized High-mechanized Low-mechanized High-mechanized 
Month 
Drylot 
mhb 
Pasture 
mh° 
Drylot 
mh° 
Pasture 
mh° 
Drylot 
mhO 
Pasture 
mhD 
Drylot 
mh^ 
Pasture 
mh^ 
January 1.16 1.16 .73 '73 1.71 1.71 .98 .91 
February 1.04 1 . 0 k  .64 .66 1.55 1.42 .87 .83 
March 1.16 1.16 .73 .73 1.42 1.71 .85 .91 
April 1.11 1.11 .70 .70 1.11 1.65 .70 .87 
May 1.07 .94 .64 .67 1.07 1.21 . 64 .76 
June 1.03 1 .62 .68 1.03 1 .62 .68 
July 1.07 1.04 .64 .70 1.07 1.04 .64 .70 
August 1.07 1.04 .64 .70 1.07 1.04 .64 .70 
September 1 1 .65 .77 1 1 .65 .68 
October .19 1.13 .14 .83 .19 1.13 .14 .83 
November 1.38 1.48 .52 .50 1.38 1.48 .55 .50 
December 1.26 1.26 .65 .63 1.57 1.63 .65 .73 
Total 12.54 12.26 7.20 8.30 13.10 16.02 7.92 9.10 
^Source: (Tables 81, 82, 84-, and 85) 
^Man hour 
Table 87,  Labor requirements by month: yearlings fattening, and beef oow enter 
prises^  
Yearlings fattening Yearlings fattening 
without silage with silage 
Month 
Low-
mechanization 
mh° 
High-
mechanization 
mh° 
Low-
mechanization 
mh^  
High-
mechanization 
mh^  
Beef cow 
mh^  
January 1.15 1.63 .91 3.42 
February 1.04 .66 1.47 .82 3.20 
March .82 .55 1.11 .67 3.20 
April .91 .49 1.07 .58 3.35 
May 1.06 .64- 1.55 .82 1.48 
June .  1 .03 .62 1.50 .80 .70 
July 1.06 .64 1.55 .82 .60 
August 1.06 .64 1.55 u82 .78 
September .76 Jo 1.06 .62 .85 
October .90 .46 1.07 .53 1.62 
November 1.11 .70 1.58 .88 2.58 
December 1.15 .72 1.63 .91 3.22 
Total 12.05 7-24 16.77 9.18 25 
^Source: (Tables 83-85) 
^Man hour 
Table 88. Annual cost of calf fattening enterprises^  
No silage Silage fed 
Low-mechanized High-mechanized Low-mechanized High-mechanized 
Drylot Pasture Drylot Pasture Drylot Pasture Drylot Pasture 
Supplement #18.64 #16.74 #18.64 $16.74 $15.50 $16.74 $15.50 $16.74 
Veterinary 
and med­
ical 2 2 2 2 2 2 2 2 
Marketing 3 3 3 3 3 3 3 3 
Death , 
loss° 4.80 4.80 4.80 4.80 4.80 4.80 4.80 4.80 
Miscella­
neous® 8.28 8.71 9.12 9.60 8.28 8 .71  9.12 9.60 
Total 27.72 35.25 27.57 36.14 22.58 25. 34.42 36.14 
&8ource* (22, Table 6); (Table 84) 
S^ix percent of purchase price (37» p. 37) 
I^ncludes power, equipment, shelter, and others 
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Table 89. Annual cost of yearlings fattening enterprises^  
No silage Silage fed 
Low- High- Low- High-
Item mechanized mechanized mechanized mechanized 
Supplement 310.40 010.40 410.40 $10.40 
Veterinary 
and 
medical 2 2 2 2 
Marketing , 3  ^ 3  ^ 3  ^ 3  ^
Death loss 3.65 3.65 3.65 3.65 
Miscella­
neous® 5.56 6.09 5.56 6.09 
Total 24.61 25.14 24.61 25.14 
S^ource: (22, Table 6); (Table 
T^hree percent of purchase price; (37> p. 37) 
I^ncludes power, equipment, shelter, and other 
Table 90. Annual cost of operating the beef cow enterprise^  
Item Annual cost 
Supplement 3 5.02 
Breeding charge 4.68 
Veterinary and medical 4 
Insurance and taxes 4 
Miscellaneous 1.76 
Total 19.46 
Value of beef cow 170 
Grand total 189.46 
S^ource: (4); (24, p. 12) 
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APPENDIX E 
THE MATRIX 
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Table 91. The matrix 
Row Item Unit Resource 1 2 3 4 5 
num­ vector Sell Sell Sell Buy Buy 
ber pork beef calves calves yearli 
unit 100 cwt^ cwt^ head head two he 
35 S Revenue c c c -c -c 
1 Class III land acre b 
2 Class II land acre b 
3 Class I land acre b 
4 Pasture tahy^ b 
5 Harvested meadow ton 0 
6 Harvested corn bushel o 
7 Central farrowing sow b 
8 Portable farrowing sow b 
9 Central feed pig b 
10 Portable feed pig b 
11 Beef housing au° b 
12 Low beef mechanism head b 
13 High beef mechanism head b 
14 Corn equivalents cwt^ o 
15 Corn silage cwt®' 0 
16 Hay equivalents cwt^ o 
17 Yearlings purchased head o 
18 Calves purchased head 0 
19 Cash account $10 b 
20 Chattel mortgage $10 b 
21 Hogs for sale cwt^ 0 
22 Beef for sale cwt^ 0 
23 Available labor-total mh4 
nùit 
b 
24 Available labor-February b 
25 Available labor-Karch mh^ b 
26 Available labor-April mh b 
27 Available labor-îîay mh^ 
mh^ 
b 
28 Available labor-June b 
29 Available labor-July mh b 
30 Available labor-
mh4 
mhj 
September b 
31 Available labor-October b 
32 Available labor-November xnh^ b 
33 Available labor-December mh^ b 
34 Hire Dabor limit-total mh^ b 
^Hundredweight 
^Ton of anticipated hay yield 
^Animal unit 
'^flan hour 
4 5 6 7 8 9 10 11 12 13 14 
Buy Buy- Rotation on Class I land Rotations on Class H land 
calves yearling c CS CCOMj^ CSOMi CSSOMj_ CCOM2 CSOM2 CSSOiS'I 
head two head acre acre acre acre acre acre acre acre acre 
-c -c -0 ±c -c ±c ±c ±c ±c ±c -c 
1 1 1 1 
1 1 1 1 1 
-a -a -a -a -a -a ^a 
—a -a —a -a -a -à -a —a 
—a -a -a —a -a —a 
-2 
-1 
a a a a a. a a a a a a 
—3. •"3. 
a a a a a a a a a 
a a a a a a a a a 
a a a a a a a a 
a a a a a a a a 
a a a a a a a a 
a a a a a 
a a a a a a a a 
a a a a a a a a 
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Table 91. (Continued) 
Row Item Unit Resource 15 16 17 18 
nunH- vector Rotation on Class in land Harvest corn H 
ber «3 COM Grain Silage 
10 
unit acre acre bushel ton 
35 S Revenue -c -c -c -c 
1 Class IIX land acre b 1 1 
2 Class H land acre b 
3 Class 1 land acre b 
4 Pasture tahy^ b 
5 Harvested meadow ton o -a —a 
6 Harvested corn bushel o —a 
7 Central farrowing sow b 
8 Portable farrowing sow b 
9 Central feed pig b 
10 Portable feed pig b 
11 Beef housing au° b 
12 Low beef mechanism head b 
13 High beef mechanism head b 
14 Corn equivalents cwt^ o -a 
15 Corn silage cwt®" o 
16 Hay equivalents cwt^ o 
17 Yearlings purchased head o 
18 Calves purchased head o 
19 Cash account $10 b a a 
20 Chattel mortgage $10 b 
21 Hogs for sale cwt®" o 
22 Beef for sale cwt^ o 
23 Available labor-total mhj b a a 
24 Available labor-February mh b 
25 Available labor-March mh^ b 
26 Available labor-April mh^ b a a 
27 Available labor-May mh^ b a 
28 Available labor-June mh^ b a 
29 Available labor-July mh b a 
30 Available labor-September mh^ b 
31 Available labor-October mh^ b a 
32 Available labor-November mh b a 
33 Available labor-Deceniber mh4 
mh 
b 
34 aire labor limit-total b 
10 
—5*6 
-20 
a 
a 
18 19 20 21 22 23 24 25 26 
3st corn Harvest meadow Buy Sell One-litter Two-litter system 
n Silage Bale Graze corn corn system All- Central farrowing All-
hay-
•h All-portable confined portable feed portable 1 ton ton tahy cwt^ cwt^ sow sow sow sow 
-c -c -c c -c -145.44 -146.09 -133.05 
-1 .76 s. a 
1 1 
5 
1 1 
1 1 
14.4 
6.11 14.4 21.21 
122.25 116.48 100.46 
3 -1 1 62.72 
-20 
-20 
a a c 11.5^ 3 12.248 11.637 10.852 
-32.8 -32.8 -27.87 
-14.72 
a a 19 48.6 51 42.4 
.7 3.16 3.98 3.18 
.7 9.91 8.26 7.59 
• 7 1.8 2.04 1.57 
5.7 3.01 3.16 2.42 
a 1.43 3.21 4.03 3.22 
a 1.43 3.21 4.03 3.22 
a a 1.82 9.91 8.26 7.59 
1.43 1.80 2.04 1.57 
1.43 3.01 3.16 2.42 
1.1 3.21 4.03 3.22 
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Table 91. (Continued) 
Row Item Unit Resource 27 28 29 30 31 
num­ vector Four-litter system Investment in hog 
ber All- Central Central Central Centr 
confined farrowing farrowing farrowing fee 
portable central 
feed feed 
unit sow sow sow sow sc 
è Revenue -159.44 -146.09 -13.16- -6.68 -10.' 
1 Class III land acre b 
2 Class H land acre b 
3 Class I land acre b 
4 Pasture tahy b a 
5 Harvested meadow ton 0 
6 Harvested corn bushel 0 
7 Central farrowing sow b 1 1 -1 -1 
8 Portable farrowing sow b 
9 Central feed pig b 14.4 -8 -8 
10 Portable feed pig b 14.4 
11 Beef housing au° b 
12 low beef mechanism head b 
13 High beef mechanism head b 122.25 116.48 
14 Corn equivalents cwt^ o 
15 Corn silage cwt^ o 
16 Hay equivalents cwt^ o 
17 Yearlings purchased head o 
18 Calves purchased head 0 
19 Cash account $10 b 12.248 11.637 37.976 25.048 29.8 
20 Chattel mortgage $io_ b -32.98 -32.98 
21 Hogs for sale cwt o 
22 Beef for sale cwt^ o 
23 Available labor-total mh4 b 48.86 51.28 
24 Available labor-February 
^d b 6.5 5.74 
25 Available labor-March mh^ b 2.54 3.03 
26 Available labor-April b 3.13 3.64 
27 Available labor-May mh b 3.22 4.05 
28 Available labor-June mh^ b 6.55 6.15 
29 Available labor-July ®^d b 2.49 3.03 
30 Available labor-September mh b 2.54 3.03 
31 Available labor-October mh^ b 3.13 3.64 
32 Available labor-liovember mh^ b 3.22 4.05 
33 Available labor-December mh° b 6.55 6.15 
34 Hire labor limit-total mh b 
30 31 32 33 34 35 36 37 38 39 
tnvestment in hog equipments H6 silage 
Central Central Portable Portable Low-mechanization High-mechanization 
farrowing feed farrowing feed Drylot Pasture Yearling Etrylot Pasture Yearling 
calf calf calf calf 
sow sow sow sow head head 2 bead head head 2 head 
-6.68 -10.36 -6.90 -6.90 -37.73 -35.25 -^ 9.22 -37.67 -36.14 -50.28 
2.9 2.9 
-1 
-1 
-8 
.65 .65 .65 .65 .65 *65 
11 1 
11 1 
37.22 33.07 49.50 37.22 33.07 49.50 
12.75 9.75 16.2 12.75 9.75 16.2 
2 2 
11 11 
29.896 9.090 9.090 3.773 3.525 2.461 3.757 3.614 2.514 
•10.3 -10.3 -20.9 -10.3 -10.3 -20.9 
12.54 13.36 12.05 7.3 8.3 7.34 
1.04 1.04 1.04 .64 .66 .66 
1.16 1.16 .82 .73 .73 .55 
1.11 1.11 .91 .7 .7 .49 
1.07 .94 1.06 .64 .67 .64 
1.03 1 1.03 .62 .68 .62 
1.07 1.04 1.06 .64 .7 .64 
1 1 .76 .65 .77 .5 
.19 1.13 .9 .14 .83 .46 
1.38 1.48 1.11 .52 .5 .7 
388 
Table 91. (Continued) 
Row Item Unit Resource 40 41 42 43 • # 
num­ vector Silage fed Silage 
ber Low-mechanization High-mechan 
Drylot Pasture Yearling Drylot Pasture 
calf calf calf calf 
unit head head 2 head head head 
È Revenue -33.68 -35.25 -49.22 -34.42 -36.14 
1 Class in land acre b 
2 Class n land acre b 
3 Class I land acre b 
4 Pasture tahy° b 2.9 2.9 
5 Harvested meadow ton o 
6 Harvested corn bushel o 
7 Central farrowing sow b 
8 Portable farrowing sow b 
9 Central feed pig b 
10 Portable feed pig b 
11 Beef housing au b .65 .65 .65 .65 .65 
12 Low beef mechanism head b 1 1 1 
13 High beef mechanism head b 1 1 
14 Corn equivalents cwt®- o 33.46 26 31.96 33.46 26 
15 Corn silage cwt^ o 22.50 38 72 22.5 38 
16 Hay equivalents cwt^ o 14.45 9.75 15.6 14.45 9.75 
17 Yearlings purchased head o 2 
18 Calves purchased head 0 1 1 1 1 
19 Cash account $10 b 3.358 3.525 2.461 3.W^2 3.61 
20 Chattel mortgage $10 b 
21 Hogs for sale cwt^ o 
22 Beef for sale cwt^ o -10.3 -10.1 -20.42 -10.3 -10.1 
23 Available labor-total mhj b 12.42 16.02 16.77 7.51 9.1 
24 Available labor-February mh b 1.55 1.42 1.47 .87 .83 
25 Available labor-March mh b 1.42 1.71 1.11 .85 .91 
26 Available labor-April mh^ b 1.11 1.65 1.07 .7 .87 
27 Available labor-JIay b 1.07 1.21 1.55 .64 .76 
28 Available labor-June mh^ b 1.03 1 1.5 .62 .68 
29 Available labor-July mh. b 1.07 1.04 1.55 .64 .7 
30 Available labor-September mh. b .32 1 1.06 .23 .68 
31 Available labor-October mh. b .19 1.13 1.07 .14 .83 
32 Available labor-November mh^ b 1.38 1.48 1.58 .55 .5 
33 Available labor-December mh b 1.57 1.63 1.63 .65 .73 
34 Hire labor limit-total mh b 
• # 45 46 47 48 49 50 51 
Silage fed Investment in beef facilities Beef cow 
High-mechanization 
ot Pasture Yearling Housing Low- High- Convert No Silage 
f calf mechanization mechanization low to high silage fed 
d head 2 head au^ head head head cow cow 
42 -36.14 -50.28 -4.24 —.88 —9«8l -4.96 -19.46 -19.46 
2.9 4.5 4.5 
65 .65 .65 -1 1 1 
-1 1 
1 1  - 1  - 1  
46 26 31.96 3 3 
5 38 72 30 
45 9.75 15.6 50 40 
2 
1 
t<42 3.614 2,514 7.131 .808 5.328 4.995 18.946 18.946 
-12.75 -12.75 
3 -10.1 -20.42 .86 -.86 
51 9.1 9.18 25 25 
37 .83 .82 3.2 3.2 
85 .91 .67 3.2 3.2 
7 .87 .58 3.35 3.35 
64 .76 .82 1.48 1.48 
52 .68 .8 .7 .7 
54 .7 .82 .6 .6 
23 .68 .62 .85 .85 
14 .83 .53 1.62 1.62 
55 .5 .88 2.58 2.58 
55 .73 .91 3.22 2.22 
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Table 91. (Continued) 
Row Item Unit Resource 52 53 54- 55 1 
num­ vector Borrow invest 
ber chattel cash February March Api 
credit 
unit $100 
% o o rch^ I 
$ Revenue -7 5 -1.5 -1.5 
1 Class TTI land acre b 
2 Class H land acre b 
3 Class 1 land acre b 
4 Pasture tahy b 
5 Harvested meadow ton o 
6 Harvested corn bushel o 
7 Central farrowing sow b 
8 Portable farrowing sow b 
9 Central feed pig b 
10 Portable feed pig b 
11 Beef housing au® b 
12 Low beef mechanism head b 
13 High beef mechanism head b 
14 Corn equivalents cwt®- o 
15 Corn silage cwt^ o 
16 Hay equivalents cwt^ o 
17 Yearlings purchased head o 
18 Calves purchased head o 
19 Cash account $10 b -10 10 .15 .15 
20 Chattel mortgage $10 b 10 
21 Hogs for sale cwt o 
22 Beef for sale cwt^ o 
23 Available labor-total mh^ b -1 -1 -1 
24 Available labor-February mh^ b -1 
25 Available labor-March mh. b -1 
26 Available labor-^ril b -1 
27 Available labor-May b 
28 Available labor-June mh b 
29 Available labor-July mh^ b 
30 Available labor-September mh b 
31 Available labor-October mh" b 
32 Available labor-November mh b 
33 Available labor-December mh^ b 
34 Hire labor limit-total mh b 1 1 i 
55 56 57 58 59 60 61 62 63 64 
Eire labor Sell 
Î-Iarch April May June July September October %)Tember December labor 
ich^ TDh^ mh^ mh^ mh*^ jnh^ mh^ 
,-1.5 
-If 5 -1.5 -1.5 -1.5 -1.5 -1.5 -1.5 -1.9 
.15 .15 .15 .15 .15 .15 .15 .15 ,15 
